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SURFACE WATER SUPPLY OF HAWAIL JULY 1,
1930, TO JUNE 30, 1931

AUTHORITY FOR INVESTIGATIONS

This volume contains results of measurements of flow made on
certain streams and ditches in the Territory of Hawaii during the
year ending June 30, 1931. The data presented in this report were
collected by the United States Geological Survey in cooperation with
the Territory of Hawaii, under the general sanction of the organic
law of the Geological Survey (20 Stat. L., p. 394), which contains
the following paragraph:

Provided, That this officer [the director] shall have the direction of the Geologi-
cal Survey and the classification of public lands and examination of the geological
structure, mineral resources, and products of the national domain.

As water is the most abundant and most valuable of the minerals,
the investigation of water resources is authorized under the provision
for examining mineral resources. Since the fiscal year ending June
30, 1895, successive appropriation bills passed by Congress have
carried the following item:

For gaging the streams and determining the water supply of the United States,
and for the investigation of underground currents and artesian wells, and for the
preparation of reports upon the best methods of utilizing the water resources.

For the fiscal years ending June 30, 1929, and thereafter the appro-
priation bills have carried, in addition to the above provisions, the
following proviso: ‘Provided, That no part of this appropriation shall
be expended in cooperation with States or municipalities except upon
the basis of the State or municipality bearing all the expense incident
thereto in excess of such an amount as is necessary for the Geological
Survey to perform its share of general water resources investigations,
such share of the Geological Survey in no case exceeding 50 per
centum.”

The Legislature of the Territory of Hawaii approved on March 22,
1909, ‘‘An act to promote the conservation and development of the
natural resources of the Territory,” which provided in substance as
follows: A special tax of 2 per cent shall be levied, assessed, and col-
lected annually on all incomes in excess of $4,000; and all amounts
so collected shall constitute a special fund to be expended only for
the encouragement of immigration and the conservation of natural
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2 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

resources in the proportion of three-fourths for immigration and one-
fourth for conservation. The conservation fund shall be used for the
development, conservation, improvement, and utilization of the nat-
ural resources and shall be available for expenditure at such times
and in such manner as a board of three persons appointed in accord-
ance with section 80 of the organic act shall, with the approval of the
governor, determine.

An act of April 26, 1911, amended the original act so as to extend
it until December 31, 1913.

On April 4, 1913, the Governor of the Territory of Hawaii approved
Act 56, for the creation and maintenance of a division of hydrography
under the board of agriculture and forestry, and Act 57, appropriating
the revenues from water licenses for the use of the board of commis-
sioners of agriculture and forestry toward forest protection and
hydrographic surveying.

Since June 30, 1915, the funds for the use of the division of hydrog-
raphy have been supplied by successive appropriations from the gen-
eral revenues of the Territory.

On March 23, 1917, an act (Act 27) by the Legislature of the
Territory of Hawaii was approved transferring the control of the
division of hydrography from the board of commissioners of agricul-
ture and forestry to the commissioner of public lands.

COOPERATION
COOPERATION WITH THE TERRITORY OF HAWAII

Under the authority conferred by the Federal and Territorial
legislation, the Director of the United States Geological Survey and
the Governor of the Territory of Hawaii entered into a cooperative
agreement, dating from July 1, 1910, for ““the gaging of streams and
the determination of the water supply of the Territory of Hawaii.” !

The principal features of this agreement were:

1. The United States Geological Survey assumed the responsibility
of gathering, analyzing, and publishing the data.

2. During the progress of the work all notes, maps, and data
gathered as a result of field studies were at all times open to inspection
by the representative of the Territory, and if they were not satis-
factory the agreement could be terminated.
fr 3. Accounts for payment of salaries, travel, and subsistence, sup-
plies, or other expenses necessary to the completion of the work should
be rendered in the manner required by the laws and regulations of
the contracting parties, and vouchers should be proffered to either
party for payment according as it might be convenient or according
to the balance remaining in the respective allotments.

! The United States Geological Survey also cooperated with the Territory of Hawaii in mapping the
eight main islands.




COOPERATION 3

4. The cost of publication was borne entirely by the Geological
Survey.

In July, 1930, a new cooperative agreement for “‘the investigation of
the water resources of the Territory of Hawaii during the fiscal year
July 1, 1930, to June 30, 1931’ was entered into, in which the amounts
of money to be contributed by each party were specifically stated,
these amounts to include the cost of publication; and which provided
that “expenses incurred in the performance of the work herein pro-
vided shall, so far as may be practicable, be paid in the first instance
by the party of the first part with appropriate reimbursement there-
after by the party of the second part, all accounts to be rendered in
conformity with the laws and regulations of the party of the second
part.”

The provisions regarding responsibility for and supervision of the
collection of the data, availability of records, etc., however, remained
essentially the same.

A similar cooperative agreement was made for the fiscal year 1931~
32, differing from that of 1930-31 chiefly in the amounts of money
to be spent.

Unless otherwise stated, all data in this paper have been collected
and are published under these later cooperative agreements with the
Territory of Hawaii.

Until June 30, 1913, the Territory of Hawaii was represented in
the cooperation by the board of conservation; from July 1, 1913, to
March 23, 1917, by the board of commissioners of agriculture and
forestry; and since this date by the commissioner of public lands.

OTHER COOPERATION

Some of the data in this paper have been obtained in cooperation
with the City and County of Honolulu, the city of Hilo, and private
persons and corporations, under one of the plans indicated in the
following paragraphs:

1. Expense of work, equipment, and installation paid entirely orin
part by the cooperating party.

9. Records collected by employees of a cooperating party but
under supervision of and by methods of the Survey.

3. Assistance given in the collection of records, such as furnishing
transportation, subsistence, and equipment.

4. Records furnished by a cooperating party, collected by his
methods and under his supervision.

Cooperation in the collection of records for whose accuracy respon-
sibility has not rested with the Geological Survey has been acknowl-
edged in the descriptions of the stations. Special acknowledgment is
due to the following organizations cooperating under plans 1, 2, and
3: Tsland of Kauai—Kekaha Sugar Co., McBryde Sugar Co., Gay




4 SURFACE WATER SUPPLY OF HAWAII, 1930-1931

& Robinson, East Kauai Water Co., B. P. Bishop Estate, and
American Factors (Ltd.); Island of Oahu—City and County of Hono-
lulu, Board of Water Supply, B. P. Bishop Estate, and Wahiawa
Water Co.; Island of Maui—Pioneer Mill Co. and East Maui
Irrigation Co.; Island of Hawaii—Hilo Waterworks, and Kohala

Ditch Co.
SCOPE OF WORK

Since the beginning of stream-gaging work in Hawaii in 1910,
records of flow of streams and ditches have been obtained at about
425 stations for periods ranging from a few months to 22 years. In
addition hundreds of miscellaneous measurements have been made,
and rather extensive studies of ground water have been made in
Kau, Hawaii, and in Honolulu, Oahu.

In this volume are given the records of daily flow that were obtained
at the 83 stations that were operated during the year ending June 30,
1931, and the results of miscellaneous measurements of stream flow
made during that year. The results of ground-water studies will be
published in separate water-supply papers. (See p. 7 for a record
of other water-supply papers pertaining to Hawaii.)

DEFINITION OF TERMS

The volume of water flowing in a stream—the “run-off” or “dis-
charge’—is expressed in various terms, each of which has become
associated more or less definitely with a certain class of work. These
terms may be divided into two groups: (1) Those that represent a
rate of flow, as “second-feet,” “gallons a minute,” “gallons a day,”
“miner’s inches,” and “run-off in second-feet a square mile,” and (2)
those that represent the actual quantity of water, as “run-off in
inches,” ““million gallons,” and ““acre-feet.”” Those used in this report
may be defined as follows:

‘“Second-foot” is an abbreviation for cubic foot a second and is the
unit for the rate of discharge of water flowing in a stream 1 square
foot in cross section at a rate of 1 foot a second. It is generally
adopted as the fundamental unit in the measurement of flowing water
and is the “natural’” unit, as the foot and the second are the units
used in making the physical determinations.

An “acre-foot” is equivalent to 43,560 cubic feet and is the quan-
tity required to cover an acre to the depth of 1 foot. The term is
commonly used in connection with storage for irrigation.

In the Territory of Hawaii the unit most commonly used in meas-
uring water is the “million gallons.” This is used with two mean-
ings—(1) to indicate a rate of flow and (2) to express an actual
quantity of water. In the former sense ‘“million gallons a day’’ is
inferred, 1,000,000 gallons being taken as the unit of quantity and
24 hours as the unit of time. With this meaning the term is gen-
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erally used in connection with pumping and irrigation. In the latter
sense “million gallons” as an absolute quantity is used in the meas-
urement of storage capacities of reservoirs.

The following convenient approximate relations exist between
second-feet, million gallons a day, and acre-feet; 1 second-foot
flowing 24 hours equals about 2 acre-feet; 1,000,000 gallons equals
about 3 acre-feet; and 1 second-foot equals approximately two-thirds
of 1,000,000 gallons a day.

The following terms not in common use are here defined:

« Stage-discharge relation,” an abbreviation for the term ‘‘relation
of gage height to discharge.”

¢ Control,” a term used to designate the natural section or stretch
of the channel or artificial structure below the gage which determines
the stage-discharge relation at the gage.

The “point of zero flow” for a gaging station is that point on the
gage—the gage height—at which water ceases to flow over the

control.
EXPLANATION OF DATA

The base data collected at gaging stations consist of records of
stage, measurements of discharge, and general information used to
supplement the gage heights and discharge measurements in deter-
mining the daily discharge. The records of stage used in computing

discharges in this paper are obtained from water-stage recorders that
give continuous records of the fluctuations. Measurements of dis-
charge are made with a current meter by the general methods out-
lined in standard textbooks on the measurement of river discharge.
Occasionally discharge is determined from a weir or a rating flume,
using standard formulas. Rating tables giving the discharge for any
stage are prepared from the discharge measurements. The applica-
tion of the daily gage heights to these rating tables gives the discharge
from which the daily, monthly, and yearly discharges are determined.

The data presented in this report comprise, for each gaging station,
a description of the station, a table showing the daily discharge of
the stream, and a table of monthly and yearly discharge and run-off.
All rates of flow are expressed as million gallons a day.

The description of the station gives location, drainage area, records
available, discharge corresponding to maximum and minimum re-
corded stages, and, under Remarks,” notes on accuracy of the rec-
ords, diversions that decrease the flow at the gage, and artificial
regulation.

The table of daily discharge gives, in general, the discharge corre-
sponding to the mean daily gage heights. At stations on streams
subject to sudden or rapid diurnal fluctuation the discharge obtained
from the rating table by applying the mean daily gage height may not
be the true mean discharge for the day. At such stations the mean
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daily discharge may be obtained by averaging discharges for intervals
during the day.

In the table of monthly discharge the column headed “Maximum ”’
gives the flow for the day when the total discharge was greatest. This
does not correspond to the rate of flow at the crest of the lood. The
maximum rate of flow is given in the station description under the
heading ‘‘Extremes,” and the corresponding stage is always taken
from the water-stage recorder graph unless otherwise noted. Like-
wise, in the column headed ‘“Minimum?” the quantity given is the
flow for the day when the total discharge was least. The columns
headed ‘“Mean” give the average flow in million gallons a day and
cubic feet a second during the month. The “total in million gallons”’
is the sum of the daily flows, and the ‘““total in acre-feet” is computed
from the mean monthly discharge in million gallons a day.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily (1) on the per-
manence of the stage-discharge relation, and (2) on the accuracy of
observation of stage, measurements of flow, and interpretation of
records.

Permanence of the stage-discharge relation will be affected by any
change in the control due to growth of vegetation in the stream bed,
effects of floods, or any artificial changes, and it may be affected by
changes in gage datum.

Observations of stage are taken from the water-stage recorder
graphs, with a scale of gage heights so chosen as to give less than
2 per cent of error. However, this accuracy may be interfered with
by unsatisfactory operation of water-stage recorders or by plugged or
sluggish intakes to stilling wells.

In general, measurements of flow by current meter give less than
5 per cent of error except where it is impossible to find suitable meas-
uring conditions. Rating curves are usually well defined, except for
extremely low or high stages, by current-meter measurements and
are extended by the use of area and velocity curves, slope measure-
ments, weir tables, logarithmic curves, comparison with previous
curves, knowledge of the station, or any combination of these methods.

Unless otherwise noted daily discharges are ascertained by applying
to the rating table mean daily gage heights obtained from the recorder
graph by inspection or, for days of considerable fluctuation in stage,
by averaging discharges for intervals of the day. All computations
are carried to not more than three significant figures. The discharges
thus obtained are plotted, usually on semi-logarithmic paper, for
comparison with the flow of comparable streams, and any incon-
sistencies that appear are verified or corrected.
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A general statement under ‘Remarks” gives the accuracy of
records, based on the above information, the terms “excellent,”’
“good,” “fair,” or ‘“poor,” indicating that the record is probably
accurate within 5, 10, 15, and 20 per cent, respectively.

Tt should be borne in mind that the observations in each succeeding
year may be expected to throw new light on data previously published.

DIVISION OF WORK

The data were collected and prepared for publication under the
direction of M. H. Carson, district engineer, Honolulu, Hawaii, by
W. E. Armstrong, office engineer, K. N. Valsvik, K. M. Kelley, Sam
Wong, G. E. Ferguson, H. W. Palm, G. T. Hirashima, Kenichi
Kawamura, John Kaheaku, P. T. P. Goo, and Miss M. A. Davidson.
The manuscript has been prepared by W. E. Armstrong and Sam
Wong and reviewed by M. H. Carson.

PUBLICATIONS

The following table gives by years the numbers of the papers on
the surface-water supply of Hawail containing data from 1903 to
1931, and used in conjunction with the list of stations maintained
(see Water-Supply Paper 595) provides a convenient index for finding
the data for any station. The data for any particular station will
be found in the reports covering the years during which the station
was maintained except when publication is delayed, owing to undevel-
oped rating curves. Occasionally data are revised and republished in
later papers. Miscellaneous discharge measurements made during
any year at points other than regular gaging stations are published in
the paper containing that year’s data.

Numbers of water-supply papers containing data on the surface-waier supply of
Hawaiz, 1903-1931

Number | Year Number Year Number

1917-18___. gy & < 615

1915-16-- o 5 3. - i L
1916-17. S £ 1930-31.

& Water resources of Molokai, by Waldemar Lindgren. s
» Calendar years; reports subsequent to Water-Supply Paper 373 cover the year beginning July 1 and
ending June 30.
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GAGING-STATION RECORDS
ISLAND OF KAUAI
WAIMEA RIVER BELOW KEKAHA DITCH INTAKE, NEAR WAIMEA, KAUATL

Locarion.—Water-stage recorder in Waimea Canyon, 500 feet below Kekaha
Ditch intake and 8 miles by trail north of Waimea.

DRrAINAGE AREA.—45.0 square miles.

REcorps AvaiLaBLE.—July, 1921, to June, 1931.

ExTrREMES.—Maximum discharge during year, 1,490 million gallons a day or
2,310 second-feet Nov. 18 (gage height, 14.0 feet); minimum, 0.06 million
gallons a day or 0.9 second-foot May 24, 26-27, 31, June 6-8, 20-23.

1921-1931: Maximum discharge, 2,770 million gallons a day or 4,290
second-feet Dec. 24, 1927 (gage height, 20.40 feet); no flow several days
from July to November, 1926, and from November to December, 1929.

Remarks.—Records good for medium stages; poor for all extremely high and
low stages. Kokee Ditch and Kekaha Ditch divert above the station,
taking practically all the water at low and medium stages for irrigation near
Waimea and Kekaha.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF KAUAI

KAWAIKOI STREAM NEAR WAIMEA, KAUAI

Locarion.—Water-stage recorder 2 miles northeast of Kokee ranger station and
121 miles northeast of Waimea.

DRAINAGE AREA.—4.1 square miles.

RECORDS AVAILABLE.—April, 1909, to June, 1931. July, 1917, to July, 1919,
not published.

ExrtrEMES.—Maximum discharge during year, 1,210 million gallons a day or
1,870 second-feet Nov. 18 (gage height, 9.58 feet); minimum, 2.0 million
gallons a day or 3.1 second-feet Oct. 22.

1909-1931: Maximum discharge, 1,670 million gallons a day or 2,580
second-feet Dec. 13, 1924 (gage height, 12.11 feet); minimum, 1.3 million
eallons a day or 2.0 second-feet Sept. 15, 1921.

Highest known flood, 15.2 feet Dec. 18, 1916 (discharge not determined).

REMARKS—Records good for ordinary stages. No diversions above station.

. Daily and monthly discharge, in million gallons, 1930-31
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KOKEE DITCH NEAR WAIMEA, KAUAI

Locfx\"{mN.—Water-stage recorder 1,000 feet west of road and 10% miles north of

/aimea.

RECORDS AVAILABLE.—September, 1926, to June, 1931.

ExrrEMES.—Maximum discharge during year, 67 million gallons a day or 104
second-feet Dec. 2 (gage height, 2.67 feet); no flow occasionally when water
was turned out of ditch just above weir.

1926-1931: Maximum discharge, 68 million gallons a day or 105 second-
feet Dec. 24, 1927, Nov. 4, Deec. 2, 1929 (gage height, 2.70 feet) ; no flow occa-
sionally when water was turned out of ditch just above weir.

ReMarks.—Records excellent except those estimated, which are fair. Kokee
Ditch, at_elevation 38,400 feet, diverts water from all streams tributary to
Waimea River, east of and including Mohihi Stream, for irrigation near
Kekaha. Regulated by head gates.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF KAUAI 11

WATAHULU STREAM NEAR WAIMEA, KAUAI

LocarioN.—Water-stage recorder in Waimea Canyon, half a mile above con-
fluence with Koaie Stream and 8% miles north of Waimea.

DRAINAGE AREA.—20.0 square miles.

RECORDS AVAILABLE.—February to October, 1916; October, 1917, to June, 1918;
May, 1925, to June, 1931.

ExTrEMES.—Maximum discharge during year, 1,420 million gallons a day or
2,200 second-feet Nov. 18 (gage height, 6.98 feet); minimum, 8.0 million
gallons a day or 12.4 second-feet Aug. 30.

1916, 1917-18, 1925-1931: Maximum discharge, 2,550 million gallons a day
or 3,950 second-feet Dec. 24, 1927 (gage height, 9.92 feet); minimum, 5.2
million gallons a day or 8.0 second-feet Nov. 4, 1927.

REMARKS.—Records fair for ordinary stages; poor for high stages and estimated

periods. Kokee Ditch diverts water for irrigation above station.

Daily and monthly discharge, in million gallons, 1930-31

July Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr.
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12 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

KOAIE STREAM AT ELEVATION 3,700 FEET, NEAR WAIMEA, KAUAI

Locarion.—Water-stage recorder at elevation 3,700 feet, 12% miles N. 30° E.
from Waimea.

DRAINAGE AREA.—3.4 square miles.

REcoRrDs avarLaBLe.—July, 1919, to June, 1931.

ExrreMEs.—Maximum discharge during year, 896 million gallons a day or
1,390 second-feet Nov. 18 (gage height, 2.78 feet); minimum, 0.9 million
gallons a day or 1.4 second-feet June 6.

1919-1931: Maximum discharge, about 3,750 million gallons a day or
5,800 second-feet Jan. 16, 1921 (gage height, 6.70 feet); minimum, 0.6 mil-
lion gallons a day or 0.9 second-foot May 21, 22, 1929.

ReMarKs.—Records good except those for high stages and for estimated periods,

which are poor. No diversions.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF KAUAI 13

WAIALAE RIVER AT ELEVATION 3,700 FEET, NEAR WAIMEA, KAUAI

LocAaTioN.— Water-stage recorder at elevation 3,700 feet, 10} miles N. 30° E.
from Waimea.

DRAINAGE AREA.—3.3 square miles.

RECORDS AVAILABLE.—January, 1920, to June, 1931. August, 1910, to January,
1916, at site 2 miles downstream.

ExtrEMES.—Maximum discharge during year, 1,490 million gallons a day or
2,310 second-feet July 31 (gage height, 4.61 feet); minimum, 0.7 million
gallons a day or 1.1 second-feet June 14, 15.

1920-1931: Maximum discharge, estimated, 4,500 million gallons a day
or 6,960 second-feet Jan. 16, 1921 (gage height, 8.44 feet); minimum, 0.7
million gallons a day or 1.1 second-feet Mar. 18-20, 1925, June 14, 15, 1931.

REmaRrKS.—Records good for ordinary stages; poor for extremely high and low

stages and estimated periods. No diversions.

Daily and monthly discharge, in million gallons, 1930-31
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14 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

KEKAHA DITCH AT CAMP NO. 1, NEAR WAIMEA, KAUAI

Location.—Water-stage recorder in Waimea Canyon, 6% miles N. 16° E. of
Waimea.

RECORDS AVAILABLE.—November, 1907, to June, 1915; March, 1916, to June,
1931.

ExtreMEs.—Maximum discharge during year, 64 million gallons a day or 99
second-feet July 31 (gage height, 4.10 feet); no flow occasionally when water
was shut out of ditch.

1907-1931: Maximum discharge, 71 million gallons a day or 110 second-
feet Apr. 25, 1928 (gage height, 4.33 feet); no flow occasionally when water
was shut out of diteh.

RemArks.—Records good for ordinary stages except those estimated, which are
fair; poor for extremely low stages. Intake on Waimea River 8 miles north
of Waimea. Water used for irrigation of sugarcane at Kekaha plantation.
Regulated by head gates.

Daily and monthly discharge, in million gallons, 1930-31
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Million gallons a day Total run-off
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ISLAND OF KAUAI 15

KEKAHA DITCH BELOW TUNNEL No. 12, NEAR WAIMEA, KAUAI

LocarioNn.— Water-stage recorder 1 mile north of Waimea, just above diversion
for Waimea domestic water supply.

RECORDS AVAILABLE.—April, 1908, to November, 1914; July, 1916, to June, 1931.

ExTrEMES.—Maximum discharge during year, 53 million gallons a day or 82
second-feet Aug. 31 (gage height, 4.23 feet); minimum, 4.1 million gallons a
day or 6.3 second-feet Apr. 1.

1908-1914; 1916-1931: Maximum discharge, 70 million gallons a day or

108 second-feet Dec. 24, 1927 (gage height, 5.17 feet); no flow occasionally
when water is shut out of ditch.

ReMARKS.—Records good except those estimated, which are fair. Intake on
Waimea River 8 miles north of Waimea. Water used for irrigation of
sugarcane at Kekaha plantation. Regulated by head gates.

Daily and monthly discharge, in million gallons, 1930-31

Sept. A G . | Jan. | Feb. | Mar.
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Million gallons a day Total run-off
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16 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

HANAPEPE RIVER AT KOULA, NEAR ELEELE, KAUAI

Location.—Water-stage recorder just below junction with Manuahi Stream, 500
feet below siphon at Koula and 4 miles northeast of Eleele.

DRAINAGE AREA.—18.8 square miles.

RECORDS AVAILABLE.—August, 1910, to January, 1921; December, 1926, to
June, 1931.

ExtrEMES.—Maximum discharge during year, 1,030 million gallons a day or
1,590 second-feet July 31 (gage height, 5.43 feet); minimum, 12 million
gallons a day or 18.6 second-feet Mar. 18.

1910-1921, 1926-1931: Maximum discharge, at least 5,000 million gallons
a day or 7,740 second-feet Dec. 18, 1916 (at old station above mouth of
Manuahi Stream, gage height not known as station was destroyed by this
flood) ; minimum, 7.1 million gallons a day or 11.0 second-feet Dec. 30, 31,
3.

ReMarks.—Records fair for ordinary stages and estimated periods; poor for
extremely high stages. Hanapepe Ditch diverts water from river 3 miles
above station for irrigation.

Daily and monthly discharge, in million gallons, 1930-31

July | Aug. . | Nov. 2 i . | Mar. | Apr.

2307 i L 5 2 3 18 13.5
5 46 13.5
66 14
27 13
13

16
19.5
15
13.
13

Million gallons a day Total run-off

Month Maxi- | Mini-

mum muim

Million

gallons Acre-feet

Mean (mean)
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140 8, 620
September - 7 8,340
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ISLAND OF KAUAI ¥

HANAPEPE RIVER AT MAKAI SIPEON NEAR ELEELE, KAUAI

LocATioN.— Water-stage recorder on right end of makai siphon bridge 2% miles
northeast of Eleele.

DRAINAGE AREA.—20.5 square miles.

RECORDS AVAILABLE.— December, 1929, to June, 1931.

ExrrEMES.—Maximum discharge during year, 1,100 million gallons a day or
1,700 second-feet July 31 (gage height, 5.28 feet); minimum, 11.4 million
gallons a day or 17.6 second-feet Apr. 26.

1929-1931: Maximum discharge, that of July 31, 1930; minimum, that of
Apr. 26, 1931.

ReMArRksS—Records good for ordinary stages and estimated periods; poor for
high stages. Hanapepe Ditch and several small ditches divert water from
stream above station.

Daily and monthly discharge, in million gallons, 1930-31

July | Aug. | Sept. | Oect. | Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May | June

45 361 155 3 . 5 16 13.5| 13

162 124 55 7. i 15 13 13

129 90 4 51 7 £ 14.5 § 12.5

49 40 . £ . £ i 14.5 8 3 1%.5
b 1

12.5
12.5
13.5
13

28

Million gallons a day Total run-oft

Month i A i
Maxi- Mini- Mean Million

Acre-feet
mum mum gallons 33

169 . 47.1
361

14, 600




18 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

HANAPEPE DITCH BELOW INTAKE NEAR ELEELE, KAUAI

LOCAEION.-—WateI‘-Stage recorder 1 mile below intake and 7 miles northeast of

leele.

RECORDS AVAILABLE.—March, 1930, to June, 1931.

ExTrEMES.—Maximum discharge during year, 35 million gallons a day or 54
second-feet July 22 (gage height, 3.59 feet); no flow occasionally when water
was shut out of ditch.

1930-31: Maximum discharge, that of July 22, 1930; no flow occasionayly,
owing to closing of head gates.

Remarks.—Records good. Diteh diverts water from Hanapepe River at intake
1 mile above station.

Daily and monthly discharge, tn million gallons, 1930-31

Sept. g ! 3 . | Feb.
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Million gallons a day Total run-off
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The year (361 days)

¢ Estimated.
Nore.—No flow Sept. 4-7, owing to artificial regulation.




ISLAND OF KAUAI 19

HANAPEPE DITCH AT KOULA, NEAR ELEELE, KAUAL

LocATioN.— Water-stage recorder at first flume below siphon at Koula, 4 miles
below intake and 4 miles north of Eleele.

RECORDS AVAILABLE.—January, 1910, to June, 1921; March, 1927, to June, 1931.

ExTrEMES.—Maximum discharge recorded during year, 35 million gallons a day
or 54 second-feet Aug. 1 (gage height, 3.06 feet); no flow for several days
when water was shut out of ditch.

1910-1921, 1927-1931: Maximum discharge, 36 million gallons a day or

56 second-feet Apr. 10, 1918 (gage height, 3.18 feet); no flow occasionally,
owing to closing of head gates.

Remarks.—Records good. Diverts water for irrigation from Hanapepe River 4
miles above station. Regulated by head gates and spillways.

Daily and monthly discharge, in million gallons, 1930-81

Sept. ” X 5 . | Feb. | Mar. | Apr.

419 2 24 18.5
20

18.5
17.5

Million gallons a day Total run-off

Month X
Million
gallons

Maxi- Mini- Mean Acre-feet

2, 450

s Estimated. b Partly estimated.
Nore.—No flow Sept. 3-6, owing to artificial regulation.




20 SURFACE WATER SUPPLY OF HAWAIIL, 1930—1931

HANAPEPE DITCH BELOW MAKAI SIPHON NEAR ELEELE, KAUAI

LocaTion.—Water-stage recorder 60 feet south of right end of makai siphon
21% miles northeast of Eleele.

RECORDS AvAILABLE.—December, 1929, to June, 1931.

ExTrEMES.—Maximum discharge during year, 30 million gallons a day or 46
second-feet Nov. 20, 21 (gage height, 2.67 feet); no flow occasionally when
water was shut out of ditch.

1929-1931: Maximum discharge, that of Nov. 20, 21, 1930; no flow
occasionally, owing to closing of head gates.

Remarks.—Records good. Ditch diverts water from Hanapepe River at intake,
6 miles above station.

Daily and monthly discharge, in million gallons, 1930-31

Aug.

Million gallons a day Total run-off

Month 19 .
Maxi- Mini- Mean Million

mum gallons Acre-feet

2,390

October___.
November.

The year (361 days)

e Estimated.
b Partly estimated.

Nore.—No flow Sept. 3-6, owing to artificial regulation.




ISLAND OF KAUAI 21

GEE DITCH AT MAKAI SIPHON NEAR ELEELE, KAUAI

LocatioN.—Water-stage recorder 200 feet below right end of makai siphon
bridge 2% miles northeast of Eleele.

RECORDS AVAILABLE.—December, 1929, to June, 1931.

ExTrREMES.—Maximum discharge during year, 2.8 million gallons a day or 4.3
second-feet Nov. 11 (gage height, 2.03 feet); minimum, 0.05 million gallons
a day or 0.08 second-foot Mar. 29.

1929-1931: Maximum discharge, that of Nov. 11, 1930; minimum, that

of Mar. 29, 1931.

ReEMARES—Records fair. Intake is 700 feet above station and diverts water
from Hanapepe River.

Daily and monthly discharge, in million gallons, 1930-31

July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. May
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22 SURFACE WATER SUPPLY OF HAWAII, 1930-1931

SOUTH FORK OF WAILUA RIVER NEAR LIHUE, KAUAIL

Locarion.—Water-stage recorder one-third of a mile above Wailua Falls and
5 miles northeast of Lihue. Prior to Nov. 18, 1918, station was one-third
of a mile further upstream.

DRAINAGE AREA.—22.4 square miles.

RECORDS AVAILABLE.—December, 1911, to June, 1931.

ExTrEMES.—Maximum discharge during year, 3,670 million gallons a day or
5,680 second-feet July 31 (gage height, 6.04 feet); minimum, 1.4 million
gallons a day or 2.2 second-feet June 14.

1911-1931: Maximum discharge, 29,000 million gallons a day or 44,900
second-feet Jan. 16, 1920 (gage height, 11.25 feet); minimum, 1.2 miilion
gallons a day or 1.9 second-feet May 3, 1926.

ReMarks.—Records good except those for extremely high stages, which are
poor. Lihue Ditch and Hanamaulu Diteh divert water above station at
elevations of 600 feet and 500 feet, respectively, for irrigation.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF KAUAI 23

NORTH FORK OF WAILUA RIVER AT ELEVATION 650 FEET, NEAR LIHUE, KAUAL

Location.—Water-stage recorder 134 miles above intake of Kanaha Ditch and
7% miles northwest of Lihue.

DRAINAGE AREA.—6.6 square miles.

RECORDS AVAILABLE.—August, 1910, to June, 1931.

ExtrEMES.—Maximum discharge during year, 1,520 million gallons a day or
2,350 second-feet Nov. 18 (gage height, 6.03 feet); minimum, 10 million
gallons a day or 15.5 second-feet May 9.

1910-1931: Maximum discharge, 3,410 million gallons a day or 5,280
second-feet Dec. 24, 1927 (gage height, 8.46 feet); minimum, about 7.7
million gallons a day or 11.9 second-feet Apr. 27, 1926.

ReMARKS.—Records good for ordinary stages, fair for estimated periods, and
poor for high stages. Hanalei tunnel discharges water into stream, and
the North Wailua Ditch diverts water from stream above station for irri-
gation.

Daily and monthly discharge, in million gallons, 1930-31

July Sept. . | Nov. 5 . . | Mar.

51 7 32 22
142 29 i 89
124 £ e 27 57

85 g 27 : 33
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Million gallons a day Total run-off
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Maxi- Mini- Mean
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24 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

KANAHA DITCH NEAR LIHUE, KAUAI

Locarion.—Water-stage recorder a quarter of a mile above point where Kauai
Electric Co.’s power line crosses ditch and 73; miles northwest of Lihue.

RECORDS AVAILABLE.—August, 1910, to June, 1931.

ExTrEMES.—See monthly-discharge table for maximum and minimum daily
discharge.

1910-1931: Maximum discharge recorded, 45 million gallons a day or 70
second-feet Dec. 24, 1927 (gage height, 3.22 feet); no flow occasionally when
water was shut out of ditch.

Remarks.—Daily-discharge record furnished by Lihue Plantation Co. Intake
814 miles above mouth of river at elevation of about 600 feet. Water used
for irrigation of sugarcane. Regulated by head gates and spillways.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF KAUAI 28

EAST BRANCH OF NORTH FORK OF WAILUA RIVER NEAR LIHUE, KAUAI

Locarion.—Water-stage recorder 1,200 feet above confluence with North Fork
and 7% miles northwest of Lihue.

DRAINAGE AREA.—6.2 square miles.

RECORDS AVAILABLE.—July, 1912, to June, 1931.

ExTrREMES.—Maximum discharge during year, 1,870 million gallons a day or
2,890 second-feet Nov. 20 (gage height, 7.58 feet); minimum, 9.6 million
gallons a day or 14.9 second-feet June 21.

1912-1931: Maximum discharge, 3,340 million gallons a day or 5,170
second-feet Dec. 24, 1927 (gage height, 10.57 feet); minimum, 4.4 million
gallons a day or 6.8 second-feet July 8, 13, 1926.

Remarks.—Records good for ordinary stages; fair for high and low stages and
estimated periods. No diversions above station.

Daily and monthly discharge, in million gallons, 1930-31

July . | Sept. | Oct. | Nov. 2 . | Feb. | Mar. | Apr. | May | June
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26 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

KAPAHI DITCH NEAR KEALIA, KAUAI

LocAKTION.—Water-stage recorder 500 feet below intake and 4% miles west of

ealia.

RECORDS AVAILABLE.—April, 1909, to May, 1914; May, 1915, to June, 1931.

ExTrEMEs.—Maximum discharge during year, 173 million gallons a day or
268 second-feet Sept. 19 (gage height, 2.60 feet); no flow occasionally when
water was shut out of ditch.

1909-1914; 1915-1931: Maximum discharge, 233 million gallons a day
or 361 second-feet Mar. 31, 1923 (gage height, about 3.15 feet) ; no flow occa-
sionally when water was shut out of ditch.

REMARKs.—Records good except those for extremely low stages, which are
poor. Diverts water from Kapaa River at elevation of about 400 feet.
Water used for irrigation. Regulated by head gates.

Daily and monthly discharge, in million gallons, 193031
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ISLAND OF KAUAI 27

ANAHOLA RIVER NEAR KEALIA, KAUAI

LocaTion.— Water-stage recorder a quarter of a mile above dam at Kiokala and
434 miles northwest of Kealia.

DRAINAGE AREA.—5.5 square miles.

REC(iRD? AVAILABLE.—August to November, 1910; December, 1912, to June,

931.

ExTrREMES.—Maximum discharge during year, 970 million gallons a day or 1,500
second-feet Sept. 19 (gage height, 7.48 feet); minimum, 3.7 million gallons &
day or 5.7 second-feet Feb. 7, 12, 13.

1910, 1912-1931: Maximum discharge, 1,820 million gallons a day or

2,820 second-feet Jan. 25, 1930 (gage height, 10.32 feet); minimum, 1.4
million gallons a day or 2.2 second-feet Sept. 12-13, 1923.

RemArKs.—Records good for ordinary stages except those estimated, which are
poor. Records poor for high stages. Anahola Diteh diverts water 3 miles
above station for irrigation and domestic supply.

Daily and monthly discharge, in million gallons, 1930-81
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28 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

ANAHOLA DITCH ABOVE KANEHA RESERVOIR, NEAR KEALIA, KAUAI

Location.— Water-stage recorder at upper end of second tunnel above Kaneha
Reservoir, 5 miles northwest of Kealia.

RECORDS AVAILABLE.—May, 1915, to June, 1931.

ExtrEMEs.—Maximum discharge during year, 84 million gallons a day or
130 second-feet Mar. 1 (gage height, 4.85 feet); no flow occasionally when
water is shut out of ditch.

1915-1931: Maximum discharge recorded, 130 million gallons a day or 201
second-feet Jan. 16, 1921 (gage height, 6.25 feet); no flow occasionally
when water is shut out of ditch.

Remarks.—Records good. This station measures water diverted from Anahola
River to Kaneha Reservoir, where it is stored for irrigation. Regulated by
head gates and spillways.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF KAUAI 29

HANALEI RIVER AT ELEVATION 625 FEET, NEAR HANALEI, KAUAI

LocaTioN.—Water-stage recorder 2 miles west of Kauai Electric Co.’s power line
and about 10 miles above mouth of stream.

DRAINAGE AREA.—7.4 square miles.

RECORDS AVAILABLE.—January, 1914, to June, 1931.

ExrreEMEs.—Maximum discharge during year, 2,050 million gallons a day or
3,170 second-feet Nov. 20 (gage height, 5.95 feet); minimum, 8.6 million
gallons a day or 13.3 second-feet for several days during May and June.

1914-1931: Maximum discharge, 6,500 million gallons a day or 10,100
second-feet Jan. 16, 1921 (gage height, 7.50 feet); minimum, 5.8 million gal-
lons a day or 9.0 second-feet Apr. 28, May 1-3, 1926.

Remarks.—Records good for ordinary stages except those estimated, which are
fair; poor for extremely high and low stages. Hanalei tunnel diverts water
from stream about 2 miles above station.

Daily and monthly discharge, in million gallons, 1930-31
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30 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

WAIOLI STREAM NEAR HANALEI, KAUAI

LocaTion.— Water-stage recorder 2% miles south of Hanalei and 3 miles above
mouth of stream.

DRAINAGE AREA.—1.6 square miles.

RECORDS AvarLABLE.—July, 1914, to June, 1931.

ExTrEMES.—Maximum discharge during year, 599 million gallons a day or 927
second-feet Nov. 18 (gage height, 5.03 feet); minimum, 5.6 million gallons
a day or 8.7 second-feet sometime in June.

1914-1931: Maximum discharge, 955 million gallons a day or 1,480
second-feet Dec. 19, 1916 (gage height, 6.15 feet); minimum, 2.0 million
gallons a day or 3.1 'second-foet July 22, 1914.

RemArKs.—Records good for ordinary stages, poor for extremely high and
low stages and estimated periods. No diversions.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF KAUAI 31

LUMAHAI RIVER NEAR HANALEI, KAUAI

LocaTioN.—Water-stage recorder 6 miles above mouth and 4}¢ miles southwest
of Hanalei.

DRAINAGE AREA.—7.1 square miles.

RECORDS AVAILABLE.—May, 1914, to October, 1917; July, 1920, to June, 1931.

ExTrEMES—Maximum discharge during year, 3,900 million gallons a day or
6,030 second-feet Nov. 18 (gage height, 7.60 feet); minimum, 14 million
gallons a day or 22 second-feet June 21.

1914-1917, 1920-1931: Maximum discharge, estimated, 5,000 million

gallons a day or 7,740 second-feet Sept. 11, 1922 (gage height, 9.41 feet);
minimum, 13.6 million gallons a day or 21 second-feet May 15, 17, 1926.

ReMaRKS.—Records good for ordinary stages; poor for extremely high stages.
No diversions.

Daily and monthly discharge, in million gallons, 1930-31
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32 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

ISLAND OF OAHU
RIGHT BRANCH OF NORTH FORK OF KAUKONAHUA STREAM NEAR WAHIAWA, OAHU

Locarion.—Water-stage recorder 200 feet upstream from intake of Wahiawa
Water Co.’s tunnel, which is just below confluence of right and left branches
of north fork of Kaukonahua Stream and 8 miles northeast of Wahiawa.

DRAINAGE AREA.—1.2 square miles.

REcoRrDS AvAILABLE.—May, 1913, to June, 1931.

ExTrEMES.—Maximum discharge during year, 720 million gallons a day or 1,110
second-feet July 31 (gage height, 7.30 feet); minimum, 0.2 million gallons a
day or 0.3 second-foot June 16, 22.

1913-1931: Maximum discharge, about 985 million gallons a day or 1,520
second-feet Mar. 26, 1920 (gage height, 9.00 feet; determined from flood
marks and by comparison with record of left branch of north fork of this
s%rggm); minimum, 0.09 million gallons a day or 0.15 second-foot Mar. 22,
1 k

ReMarks.—Records good for ordinary stages and poor for high stages. No
diversions above station.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF OAHU 33

LEFT BRANCH OF NORTH FORK OF KAUKONAHUA STREAM NEAR WAHIAWA, OAHU

LocaTion.— Water-stage recorder 100 feet upstream from intake of Wahiawa
Water Co.’s tunnel, which is just below confluence of the right and left
branches of North Fork of Kaukonahua Stream and 8 miles northeast of
Wahiawa.

DRAINAGE AREA.—1.5 square miles.

RECORDS AVAILABLE.—May, 1913, to June, 1931.

ExTrEMES.—Maximum discharge during year, 2,160 million gallons a day or
3,340 second-feet July 31 (gage height, 8.34 feet); minimum, less than 0.1
million gallons a day or 0.2 second-foot June 15.

1913-1931: Maximum discharge, about 4,080 million gallons a day or
6,310 second-feet Jan. 14, 1923 (gage height, 10.3 feet); minimum, that of
June 15, 1931.

REMARKS.—Records fair for ordinary stages; poor for high stages and estimated

periods. No diversions above station.

Daily and monthly discharge, in million gallons, 1930-31
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34 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

PUHAWAI STREAM AT LUALUALEI, NEAR WAIANAE, OAHU

Locarion.—Duplex water-stage recorder in Lualualei Valley, 1 mile north of
McCandless ranch house and 5 miles northeast of Waianae.

DrAINAGE AREA.—0.6 square mile.

RECORDS AVAILABLE.—September, 1930, to June, 1931.

ExrTrEMES.—Maximum discharge during period, 10 million gallons a day or 15.5
second-feet Nov. 18 (gage height, 1.64 feet); minimum, 0.02 million gallons a
day or 0.03 second-foot June 27-29.

ReEmarks.—Records good for ordinary stages. A 2-inch pipe diverts water
above station for domestic supply. Continuous rainfall records are obtained
at station. Station was established Sept. 10, 1930.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF OAHU 35

NORTH HALAWA STREAM NEAR AIEA, OAHU

LocaTioN.—Duplex water-stage recorder in North Halawa Gulch, 2.6 miles north
of Kamehameha Highway and 3% miles northeast of Aiea post office; eleva-
tion 300 feet.

DRAINAGE AREA.—3.6 square miles.

RECORDS AVAILABLE.—August, 1929, to June, 1931.

ExrtrEMES.—Maximum discharge during period, 4,230 million gallons a day or
6,540 second-feet Nov. 18 (gage height, 13.43 feet); no flow several times
during period.

1929-1931: Maximum discharge, that of Nov. 18, 1930; no flow several
times.

Remarks.—Records poor. No diversions. Continuous records of rainfall
are obtained at station.

Daily and monthly discharge, in million gallons, 1930-31
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36 SURFACE WATER SUPPLY OF HAWATI, 1930—1931

MOANALUA STREAM NEAR HONOLULU, OARU

Locarion.—Duplex water-stage recorder 4% miles from mouth of stream and 5%
miles north of Honolulu post office.

DRAINAGE AREA.—3.2 square miles.

RECORDS AVAILABLE.—June, 1926, to June, 1931.

ExTrREMES.—Maximum discharge during year, 2,370 million gallons a day or
3,670 second-feet Nov. 18 (gage height, 11.58 feet); no flow for several
periods during year.

1926-1931: Maximum discharge, that of Nov. 18, 1930; no flow for several
periods.

ReMarks.—Records poor. Water for domestic use diverted from stream 1
mile above station by means of a 2-inch pipe. Continuous records of rainfall
are obtained at station.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF OAHU 37

KALIHI STREAM NEAR HONOLULU, OAHU

LocaTion.—Water-stage recorder at Kioi Pool, three-eighths of a mile upstream
from Catholic Orphanage and 5 miles north of Honolulu post office.

DRAINAGE AREA.—2.7 square miles.

RECORDS AVAILABLE.—September, 1913, to June, 1931.

ExTrREMES.—Maximum discharge during year, 2,730 million gallons a day or
4,220 second-feet Nov. 18 (gage height, 13.81 feet; determined from flood
marks inside shelter); minimum, 0.5 million gallons a day or 0.8 second-foot
Mar. 23, May 17.

1914-1931: Maximum discharge, that of Nov. 18, 1930; minimum,
0.1 million gallons a day or 0.2 second-foot Apr. 5, 1924, May 12-25, 1926.

REMARKS.—Records good for ordinary stages; poor for high stages and estimated

periods. Water for domestic use is diverted from stream above station.

Daily and monthly discharge, in million gallons, 1930-31
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38 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

NUUANU STREAM BELOW RESERVOIR NO.2 WASTEWAY, NEAR HONOLULU, OAHU

Locarion.—Water-stage recorder on Pali road in upper Nuuanu Valley, 1 mile
above end of car line and 5 miles from Honolulu post office.

DRAINAGE AREA.—3.4 square miles.

REcorps avarLaBLE.—October, 1913, to June, 1931.

ExTrEMES.—Maximum discharge during year, 1,480 million gallons a day or
2,290 second-feet Nov. 18 (gage height, 8.03 feet); minimum, 0.67 million
gallons a day or 1.04 second-feet May 16.

1913-1931: Maximum discharge, 1,600 million gallons a day or 2,480
second-feet Jan. 16, 1921 (gage height, 8.74 feet; from flood marks); mini-
mum, 0.06 million gallons a day or 0.09 second-foot Sept. 10, 11, 1925.

Remarks.—Records fair for ordinary stages; poor for high stages and estimated
periods. Reservoirs Nos. 2, 3, and 4 regulate flow, but diversion from them
}S)ast station was discontinued in January, 1928. The Board of Water

upply diverts ground water from tunnels in drainage area.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF OAHU 39

WEST BRANCH OF MANOA STREAM NEAR HONOLULU, OAHU

Locarion.—Water-stage recorder 75 feet above lower highway bridge and 4
miles northeast of Honolulu post office.

DRAINAGE AREA.—1.1 square miles.

RECORDS AVAILABLE.—May, 1913, to January, 1921; August, 1925, to June,
1931.

ExTrEMES.—Maximum discharge during year, 1,630 million gallons a day or
2,520 second-feet Nov. 18 (gage height, 4.92 feet; minimum, 0.10 million
gallons a day or 0.16 second-foot June 11.

1913-1921, 1925-1931: Maximum stage, 10.4 feet Jan. 16, 1921; from
flood marks (discharge, estimated, 2,100 million gallons a day or 3,250
second-feet) ; minimum discharge, about 0.05 million gallons a day or 0.08
second-foot Mar. 16, 22, 1926.

ReMARKS.—Records good for ordinary stages, fair for high stages and estimated
periods. No diversions above station.

Daily and monthly discharge, in million gallons, 1930-31
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40 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

EAST BRANCH OF MANOA STREAM NEAR HONOLULU, OAHU

Locarion.—Water-stage recorder just below highway bridge 400 feet upstream
from confluence with West Branch of Manoa Stream and 4 miles northeast
of Honolulu post office.

DraINAGE AREA.—1.0 square mile.

RECORDS AvAILABLE.—May, 1913, to January, 1921; August, 1925, to June,
1931.

ExrrEMES.—Maximum discharge during year, 333 million gallons a day or 515
second-feet Nov. 18 (gage height, 4.57 feet); minimum, 0.8 million gallons
a day or 1.2 second-feet June 8-11, 13, 14.

1913-1921, 1925-1931: Maximum gage height, 10.4 feet Jan. 16, 1921;
determined from flood marks (discharge, estimated, 2,000 million gallons a
day or 3,090 second-feet); minimum discharge, 0.4 million gallons a day or
0.6 second-foot June 7, 8, 1926.

REmaRrKs.—Records good for ordinary stages; fair for estimated periods; poor
for high stages. Water is diverted from stream above station by East Manoa
Ditch.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF OAHU 41

EAST MANOA DITCH NEAR HONOLULU, OAHU

LocATioN.— Water-stage recorder 150 feet east of lower highway and gaging
station on East Branch of Manoa Stream and 4 miles northeast of Honolulu
post office.

RECORDS AVAILABLE.—May, 1915, to December, 1916; January, 1918, to January,
1921; August, 1925, to June, 1931.

ExtrEMES.—Maximum discharge during year, 15 million gallons a day or
23 second-feet Nov. 18 (gage height, 2.00 feet); minimum, 0.16 million
gallons a day or 0.25 second-foot Aug. 8, 9.

1915-16, 1918-1921, 1925-1931: Maximum discharge, about26 million
gallons a day or 40 second-feet Jan. 16, 1921 (gage height, 2.27 feet); no
flow Aug. 26, 1927.

ReMArkS.—Records good except those for estimated periods, which are fair.
Water diverted from East Manoa Stream about a quarter of a mile above
station by means of crude-stone dam.

Daily and monthly discharge, in million gallons, 1930-31
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42 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

PUKELE STREAM NEAR HONOLULU, OAHU

Locarion.—Water-stage recorder 200 feet upstream from Palolo belt road bridge,
five-eighths of a mile above confluence of Pukele and Waiomao Streams, and
4% miles east of Honolulu post office.

DRAINAGE AREA.—1.2 square miles.

RECORDS AVAILABLE.—April, 1912, to September, 1913; June, 1926, to June, 1931.

ExTrEMES.—Maximum discharge during year, 310 million gallons a day or 480
second-feet Oct. 1 (gage height, 5.47 feet); minimum, 0.15 million gallons a
day or 0.23 second-foot occurred between June 25 and 30.

1912-13, 1926-1931: Maximum discharge, 805 million gallons a day or
1,250 second-feet Apr. 11, 1930 (gage height, 7.75 feet, from flood marks);
minimum, 0.15 million gallons a day or 0.23 second-foot June 3, 1926, and
between June 25 and 30, 1931.

REemarKks.—Records fair for ordinary stages; poor for high stages and estimated
periods. A 2-inch pipe diverts water from stream above station. Station
was destroyed by flood of Apr. 11, 1930. Records were started again July
12, 1930.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF OAHU 43

WAIOMAO STREAM ABOVE PUKELE STREAM, NEAR HONOLULU, OAHU

Locarion.—Water-stage recorder 300 feet west of road, 1 mile upstream from
confluence of Waiomao and Pukele Streams, and 5 miles east of Honolulu
post office.

DRAINAGE AREA.—1.0 square mile.

RECORDS AVAILABLE.—April, 1911, to December, 1912; June, 1926, to June, 1931,

ExrtrEMES.—Maximum discharge during year, 167 million gallons a day or 258
second-feet Nov. 18 (gage height, 4.17 feet); minimum, 0.02 million gallons
a day or 0.03 second-foot Mar. 29, June 16, 17.

1911-12, 1926-1931: Maximum discharge, 461 million gallons a day or
713 second-feet Apr. 11, 1930 (gage height, 6.27 feet); no flow July 27 to
Aug. 5, 1926, Sept. 19-21, Oct. 23-24, 1929.

REmArks.—Records good for ordinary and medium stages; poor for very high
stages and estimated period. Board of Water Supply diverts ground water
from tunnels in drainage area.

Daily and monthly discharge, in million gallons, 1930-31
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44 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

MISCELLANEOUS MEASUREMENTS

Measurements of streams and ditches on the island of Oahu at other than
regular gaging stations are listed below:

Miscellaneous discharge measurements on Oahu, 1930-81

Stream

Discharge

Tributary to— Locality
Second- |Million gal-
feet lons a day

June 4 | Wahiawa mauka Ditch__

1.02 0. 8659

NoTe.—There were 133 measurements made by J. F. Kunesh or under his supervision. These measure-
ments are published in supplement to the report of the board of water supply, City and County of Honolulu,
to the legislature of the Territory of Hawaii, sixteenth regular session, under the title *“ Water Resources of

the City of Honolulu, 1928-1930.”




SURFACE WATER SUPPLY OF HAWAII, 1930—1931 45

ISLAND OF MOLOKAIL
HALAWA STREAM NEAR HALAWA, MOLOKAI

Locarion.—Water-stage recorder 750 feet below confluence of two main branches
and 2 miles above mouth of stream and Halawa schoolhouse.

DRAINAGE AREA.—4.6 square miles.

RECORDS AVAILABLE.—August, 1917, to June, 1931.

ExTrREMES.—Maximum discharge during year, 1,130 million gallons a day or
1,750 second-feet Nov. 18 (gage height, 9.95 feet); minimum, 1.2 million
gallons a day or 1.9 second-feet June 16.

1917-1931: Maximum discharge, about 1,550 million gallons a day or
2,400 second-feet Mar. 31, 1923 (gage height, 11.65 feet); minimum, 0.8
million gallons a day or 1.2 second-feet Oct. 13-15, 19, 1917.

A maximum discharge greater than 1,550 million gallons a day may have
occurred on Jan. 20, 1929.

REmarRKs.—Records good for ordinary stages; poor for high stages and estimated
period. A 1l-inch pipe line diverts water a quater of a mile above station
for the domestic use of Halawa village.

Daily and monthly discharge, in million gallons, 1930-31
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46 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

WAIKOLU STREAM AT PIPE-LINE CROSSING NEAR KALAUPAPA, MOLOKAI

Locarron.—Water-stage recorder at elevation 300 feet, 1 mile above mouth of
stream and 4 miles southeast of Kalaupapa.

DRAINAGE AREA.—3.7 square miles.

RECORDS AVAILABLE.—June, 1919, to November, 1930.

ExTrEMES.—Maximum discharge during period, 1,440 million gallons a day or
2,230 second-feet Nov. 18 (gage height, 7.37 feet); minimum, 4.8 million
gallons a day or 7.4 second-feet Oct. 14-22.

1919-1930: Maximum discharge, that of Nov. 18, 1930; minimum, 1.3
million gallons a day or 2.0 second-feet Nov. 1-2, 1925, June 5, 1926.
Maximum stage known, 10.20 feet Dec. 24, 1920.

Remarks.—Records fair for ordinary stages; poor for estimated periods and
extremely high stages. Kalaupapa water-supply system diverts water above
station for domestic use. Station destroyed by flood of Nov. 18, 1930.

Daily and monthly discharge, in million gallons, 193031
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ISLAND OF MOLOKAI 47

WAIHANAU STREAM NEAR KALAUPAPA, MOLOKAI

TLocarioN.—Water-stage recorder above upper end of Waihanau Tunnel, 3%
miles east of Kalaupapa, and 3} miles southeast of Kalae.

DRAINAGE AREA.—1.1 square miles.

RECORDS AVAILABLE.—March, 1930, to June, 1931.

ExtrREMES.—Maximum discharge during year, 3,200 million gallons a day or
4,950 second-feet Nov. 18 (gage height, 8.62 feet); minimum, 0.09 million
gallons a day or 0.14 second-foot Nov. 15.

1930-31: Maximum, that of Nov. 18, 1930; minimum, that of Nov. 15,
1930.

Remarks.—Records good for ordinary stages; poor for high stages and estimated

periods. No diversions above station.

Daily and monthly discharge, in million gallons, 1930-31
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48 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

MISCELLANEOUS MEASUREMENTS

Measurements of streams and ditches on the island of Molokai at other than
regular gaging stations are listed below:

Miscellaneous discharge measurements on Molokai, 1930-31

Discharge

Stream Tributary to— Locality Second- | Million

feet gallons a
day

Aug. 2| Waihanau Stream _| Pacific Ocean.| Waihanau Tunnel outlet near 0.176

Kalaupapa.

3 Kamilaloa-Kahanui boundary near J .002

Kalaupapa.

Sept. 14 Waihanau Tunnel outlet near

Kalaupapa.

Aug. 2 Makai boundary of land of Kahanui, g .091

near Kalaupapa.

June 5 1 = ol :

Aug. 3 -do_- s ) = == o s 021

3 | Kamilaloa Stream. Above Hawaiian Homes Commis-

sion’s upper dam near Kalaupapa.

dorshi=rre 1 Just below pipe-line intake dam near ; . 030

Kalaupapa.

_| Just above pipe-line intake dam $ .043
near Kalaupapa.

Below dam at old intake near ¢ .029
Kalaupapa.

Mauka Waihii Dam near Kalau- 3 .015

papa.
Mauka Waihii Dam with intake .2 . 145
open near Kalaupapa.
Above Waihanau Tunnel near s .020
Kalaupapa.
Above pipe-line intake dam near o .043
Kalaupapa.




SURFACE WATER SUPPLY OF HAWAIIL, 1930—1931 49

ISLAND OF MAUI
HONOKAHAU STREAM NEAR HONOKAHAU, MAUI

LocaTion.—Water-stage recorder 1,000 feet above intake of Honokahau Ditch
and about 5 miles southeast of Honokahau; elevation 910 feet.

DRAINAGE AREA.—4.2 square miles.

RECORDS AVAILABLE.—March, 1913, to September, 1920; May, 1922, to June,
1631.

ExTrEMES.—Maximum discharge during year, 1,830 million gallons a day or
2,830 second-feet Nov. 18 (gage height, 7.58 feet); minimum, 10 million
gallons a day or 15.5 second-feet Mar. 20, 29-31, Apr. 9-13.

1913-1920, 1922-1931: Maximum discharge, 2,200 million gallons a day or
3,400 second-feet Feb. 13, 1924 (gage height, 7.92 feet); minimum, 6.2 million
gallons a day or 9.6 second-feet June 30, 1926.

ReMArKs.—Records good except those for extremely high stages, which are poor.

No diversions.

Daily and monthly discharge, in million gallons, 1930-31
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50 SURFACE WATER SUPPLY OF HAWAII, 1930-1931

HONOKAWAI DITCH NEAR LAHAINA, MAUI

Locarion.—Water-stage recorder just below intake on Honokawai Stream, 234
miles above Pioneer Mill Co.’s power house, and 7% miles northeast of
Lahaina.

RECORDS AvAILABLE.—July, 1912, to June, 1931.

ExTrREMES.—Maximum discharge during year, 54 million gallons a day or 84
second-feet July 20 (gage height, 2.17 feet); minimum, 3.4 million gallons
a day or 5.3 second-feet several times during year.

1912-1931: Maximum discharge, 76 million gallons a day or 118 second-
feet Aug. 11, 1929 (gage height, 2.87 feet); no flow occasionally when water
is shut out of ditch.

Remarks.—Records good. Diverts water for irrigation from Honokawai Stream
just above station. Regulated by head gates at intake.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF MATUI 51

KANAHA STREAM ABOVE PIPE-LINE INTAKE NEAR LAHAINA, MAUI

LocaTioN.— Water-stage recorder 200 feet above intake of pipe line for Lahaina
and Lahainaluna School and 2% miles northeast of Lahaina.

DRAINAGE AREA.—1.8 square miles.

RECORDS AVAILABLE.—February, 1916, to June, 1931.

ExTrREMES.—Maximum discharge during year, 206 million gallons a day or 319
second-feet Nov. 18 (gage height, 4.54 feet); minimum, 1.1 million gallons
a day or 1.7 second-feet May 5-6.

1916-1931: Maximum discharge, 314 million gallons a day or 486 second-

feet Nov. 26, 1918 (gage height, 3.79 feet) ; minimum, that of May 5-6, 1931.

ReMARKS.—Records fair for ordinary stages; poor for high stages. No diversions.

Daily and monthly discharge, in million gallons, 1930-31
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52 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

OLOWALU DITCH NEAR OLOWALU, MAUI

Locarion.—Water-stage recorder 425 feet above intake to penstock of hydro-
electric power station, 1 mile above Olowalu, and 7 miles east of Lahaina.

REcoORDS AVAILABLE.—August, 1911, to June, 1931.

ExTrEMES.—Maximum discharge during year, 10.1 million gallons a day or
15.6 second-feet Nov. 18 (gage height, 1.29 feet); minimum, 2.8 million
gallons a day or 4.3 second-feet Apr. 19.

1911-1931: Maximum discharge, 18 million gallons a day or 28 second-
feet Dec. 25, 1920 (gage height, 1.53 feet); no flow occasionally when water
is shut out of ditch.

REMARKS.—Records good except those for estimated periods, which are fair.
Intake in Olowalu Stream at about 450 feet elevation. Water used for
power and irrigation. Regulated by head gates.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF MATUI 53

RIGHT BRANCH OF KAHALAWE STREAM NEAR KIPAHULU, MAUI

LocatioN.—Water-stage recorder at old ditch intake, elevation 1,100 feet, 2
miles north of Kipahulu.

DrAINAGE AREA.—0.1 square mile.

RECORDS AVAILABLE.—February, 1927, to June 1931.

ExTrEMES.—Maximum discharge during year, 595 million gallons a day or 921
second-feet Nov. 18 (gage height, 11.13 feet); minimum, 0.5 million gallons
a day or 0.8 second-foot Nov. 7.

1927-1931: Maximum discharge, that of Nov. 18, 1930; minimum, 0.15

million gallons a day or 0.23 second-foot Dec. 16, 1929.

REeMARKS.—Records good for ordinary stages; poor for high stages and estimated
periods. No diversions.

Daily and monthly discharge, in million gallons, 1930-31
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54 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

HANAWI STREAM NEAR NAHIKU, MAUI

Locarion.—Water-stage recorder 200 feet above Koolau Ditch intake and trail,
13, miles southeast of Nahiku, and 414 miles southeast of Keanae.

DRAINAGE AREA.—0.8 square mile.

RECORDS AVAILABLE.—January, 1914, to January, 1916; November, 1921, to
June, 1931.

ExTrEMES.—Maximum discharge during year, 710 million gallons a day or
1,100 second-feet Nov. 18 (gage height, 8.20 feet); minimum, 2.2 million
gallons a day or 3.4 second-feet Feb. 5.

1914-1916, 1921-1931: Maximum stage, from flood marks, about 20 feet
during flood of Jan. 18, 1916 (discharge not determined) ; minimum discharge,
1.4 million gallons a day or 2.2 second-feet July 5, 8, 1926.
ReMArks. —Records good for ordinary stages; poor for extremely high and low
*  stages. No diversions.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF MATUI 85

KAPAULA STREAM NEAR NAHIKU, MAUI

LocaTioN. —Water-stage recorder 40 feet above intake to Koolau Ditch, 300
feet above diteh trail, 1% miles southwest of Nahiku, and 4 miles southeast of
Keanae.

DRAINAGE AREA.—O0.2 square mile.

RECORDS AVAILABLE.—November, 1921, to June, 1931.

ExTrEMES.—Maximum discharge during year, 1,340 million gallons a day or
2,070 second-feet Nov. 18 (gage height, 7.21 feet); minimum, 1.1 million
gallons a day or 1.7 second-feet June 16.

1921-1931: Maximum discharge, 1,400 million gallons a day or 2,170
second-feet Dec. 18, 1929 (gage height, 7.39 feet); minimum, 0.6 million
gallons a day or 0.9 second-foot July 5, 1926.

ReMArKs.—Records good for ordinary stages; poor for extremely high stages.

No diversions.

Daily and monthly discharge, in million gallons, 1 930-381
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56 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

KOOLAU DITCH AT NAHIKU WEIR, NEAR NAHIKU, MAUI

LocaTion.—Water-stage recorder between Kapaula and Waiohue Streams, 3%

miles southwest of Nahiku and 4 miles southeast of Keanae.

REcorps avarnaBLE.—February, 1919, to June, 1931.

ExTrEMES.—Maximum discharge during year, 57 million gallons a day or 88
second-feet Aug. 5 (gage height, 1.70 feet); no flow occasionally when water

is shut out of ditch.

1919-1931: Maximum discharge, 58 million gallons a day or 90 second-feet
Feb. 25 (gage height, 1.72 feet); no flow occasionally when intake gates are

closed.

Remarks.—Records excellent except those for extremely low stages and esti-
mated periods, which are good. Regulated by spillways and gates. Koolau
Ditch diverts water at elevation 1,200 feet from all streams from Makapipi

to Alo.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF MAUI B

WAIOHUE STREAM NEAR NAHIKU, MAUI

LocarioNn.—Water-stage recorder 200 feet above intake to Koolau Ditch, 300 feet
‘Ia.é)ove ditch trail, 2% miles southwest of Nahiku, and 3} miles southeast of

eanae.

DRAINAGE AREA.—L1.5 square miles.

Recorps AvaiLaBLE.—October, 1921, to June, 1931.

ExTrEMEs.—Maximum discharge during year, 548 million gallons a day or 848
second-feet Nov. 18 (gage he1ght 5.75 feet) ; minimum, 2.4 million gallons a
day or 3.7 second-feet Feb.

1921-1931: Maximum dlscharge 576 million gallons a day or 891 second-
feet Dec. 18, 1929 (gage height, 5 94 feet); minimum, 1.7 million gallons a
day or 2.6 second-feet Apr. 11,

Remarks.—Records good for ordmary stage poor for extremely high and low

stages. No diversions.

Daily and monthly discharge, in million gallons, 1930-81

Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr.

o
pEpE pRRoo 000D oo

WH-NTT NPOON NONOH

13.5

24

20
4.2

Do
oo
1o 1 80
(SIS
1O

-
-
X}

=

155010 £0:00, B T P s 1

SO STWOHO
IO PO RSB WU

£ 10 e GRS 6 S R 1

WROT DOHNB
=
NguR o oS

WRODGT IO W0
= O 19 00
B0 I00 OHMNN WHRIN ©HBIO ©ONMWwW Pk o

gom
ERoor
= woosoo -

—
ol st i

SO RO Wk

OO (=1 =L |
B HNON NN

D00 ~10 W
SONO NROOO OOHNN WWAERD

PRWRND NN IR WWWWEW

RO OOE B

NOG PTOHN GO

9
2
0
2
8
1
7
6
2
5
4
1
4.8
4.7
5.0
8.3
L5
6
3
1
4
7

—
S

pooone NNDES SwwkN

R
oy
p0S HEwow oo
.
e e e

WO NNNIBRN NG00 SISO
=1

b
o

—
=
W WRDINS PRBRBOT WHEEPES DR PoOT R NR R

v

SO0 [=R=F = o
P
o
WS oot o0

o~ L A
POPPONN W00 WWMELs LR PROToTR R

SwW POGT NROUIN OONOR RRNWER OMNINN ©H BB
NNN0NO OO BT

—
PoBRpD SRON WENOR WWENm R Wi

SOOIOION WL 00000 GOt
0o ~3 00 00 0O E=3 LRt EoX= T

PRONOS ROON® NPRHS
SO OO ® o oo

g

eSS~
N

cop o0

-

Million gallons a day Total run-off
Second-
feet
(mean) | Million
gallons

Maxi- Mini-

mum Mean

Acre-feet

July--.o
August.
September
October.
November. .

&
.

i
»

S| oSmupmmwSwons
©| homo@am Do~

January-
February.
March. .
April
May
June..

BRORS T RS
POJD " WS

e L

S
=3
e

[P R I (P00 OUER VD /08

-
—
©

&

P | Pwwp e wm
o NI TN

The year




58 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

WEST KOPILIULA STREAM NEAR KEANAE, MAUI

Location.—Water-stage recorder 600 feet above Koolau Ditch crossing and
highway bridge and 3 miles southeast of Keanae post office.

DRAINAGE AREA.—3.9 square miles.

RECORDS AVAILABLE.—January, 1914, to September, 1917; October, 1921, to
June, 1931.

ExTrEMES.—Maximum discharge during year uncertain, owing to faulty record;
minimum, 1.8 million gallons a day or 2.8 second-feet Jan. 28 to Feb. 6.

1914-1917, 1921-1931: Maximum discharge, about 2,000 million gallons

a day or 3,090 second-feet Jan. 18, 1916 (gage height, 9.25 feet); minimum,
0.6 million gallons a day or 0.9 second-foot Sept. 15-17, 1917.

Remarks.—Records good for ordinary stages; poor for estimated periods and
high stages. No diversions.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF MAUI 59

EAST WAILUAIKI STREAM NEAR KEANAE, MAUI

LocaTioN.—Water-stage recorder 1,000 feet above Koolau Diteh crossing and
trail and 3 miles southeast of Keanae post office.

DRAINAGE AREA.—3.7 square miles.

RECORDS AVAILABLE.— December, 1913, to October, 1917; July, 1922, to
June, 1931.

ExtrEMES.—Maximum discharge during year, 1,680 million gallons a day or
2,600 second-feet Nov. 18 (gage height, 8.06 feet); minimum, 1.5 million
gallons a day or 2.3 second-feet Feb. 5.

1913-1917, 1922-1931: Maximum discharge, 1,900 million gallons a day
or 2,940 second-feet Jan. 18, 1916 (gage height, 8.35 feet); minimum, 1.0
million gallons a day or 1.6 second-feet Oct. 22, 23, 1917, Aug. 1, 2, 1922.

Flood of Dec. 24, 1921, may have reached a higher stage, but, owing to
destruction of station, no data are available for this peak.

Remarks.—Records good for ordinary stages; fair for estimated periods; and
poor for high stages. No diversions.

Daily and monthly discharge, in million gallons, 1930-31
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60 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

WEST WAILUAIKI STREAM NEAR KEANAE, MAUI

Locarion,—Water-stage recorder 500 feet above Koolau Ditch crossing and
trail bridge and 2% miles south of Keanae post office.

DRAINAGE AREA.—3.6 square miles.

RECORDS AVAILABLE.—January, 1914, to October, 1917; November, 1921, to
June, 1931.

ExTrEMES.—Maximum discharge during year, 2,360 million gallons a day or
3,650 second-feet Nov. 18 (gage height, 9.96 feet); minimum, 1.1 million
gallons a day or 1.7 second-feet Mar. 31.

1914-1917, 1921-1931: Maximum discharge, estimated, 4,500 million
gallons a day or 6,960 second-feet Jan. 14, 1923 (gage height from flood
marks, about 13.5 feet); minimum, 0.3 million gallons a day or 0.45 second-
foot July 26, 1922.

Remarks.—Records good for ordinary stages; poor for extremely high stages
and estimated period. No diversions.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF MAUI 61

EAST WAILUANUI STREAM NEAR KEANAE, MAUI

LocaTioNn.—Water-stage recorder 125 feet above Koolau Diteh intake, 250
feet above trail, and 2% miles south of Keanae post office.

DRAINAGE AREA.—O0.5 square mile.

RECORDS AVAILABLE.—January, 1914, to October, 1917; November, 1921, to
June, 1931.

ExTtrEMES.—Maximum discharge during year, 775 million gallons a day or
1,200 second-feet Nov. 18 (gage height, 5.60 feet); minimum, 0.5 million
gallons a day or 0.8 second-foot Jan. 31.

1914-1917, 1921-1931: Maximum discharge, 1,050 million gallons a day
or 1,620 second-feet Feb. 12, 1925 (gage height, 6.96 feet); minimum, 0.1
million gallons a day or 0.2 second-foot Apr. 11, 1926.

REMARES.—Records good for ordinary stages and estimated periods; poor for

high stages. No diversions.

Daily and monthly discharge, in million gallons, 1930-31
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62 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

WEST WAILUANUI STREAM NEAR KEANAE, MAUI

Locarion.—Water-stage recorder 150 feet above Koolau Ditch crossing and in-
take and 2)4 miles south of Keanae post office.

DRrAINAGE AREA.—0.7 square mile.

RECORI3)S AvAlLABLE.—December, 1913, to October, 1917; July, 1922, to June,
1931. X

ExTrREMES.—Maximum discharge during year, 732 million gallons a day or 1,130
second-feet Nov. 18 (gage height, 5.69 feet); minimum, 0.8 million gallons a
day or 1.2 second-feet June 15.

1913-1917, 1922-1931: Maximum discharge, 1,220 million gallons a day

or 1,890 second-feet Jan. 14, 1923 (gage height, 7.70 feet); minimum, 0.2
million gallons a day or 0.3 second-foot July 16-21, 1922.

ReMarks.—Records fair for ordinary stages; poor for estimated periods and ex-
tremely high stages. No diversions.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF MAUI 63

KOOLAU DITCH NEAR KEANAE, MAUI

Locarion.— Water-stage recorder on west side of Keanae Valley, 2% miles south-
west of Keanae post office.

RECORDS AVAILABLE.—January, 1910, to December, 1912; November, 1917, to
June, 1931.

ExrrEMEs.—Maximum discharge during year, 158 million gallons a day or 244
second-feev Apr. 22 (gage height, 5.45 feet); no flow occasionally when water
is shut out of ditch.

1910-1912, 1917-1931: Maximum discharge, 175 million gallons a day or
271 second-feet Jan. 4, 1922 (gage height, 6.36 feet); no flow occasionally
when water is shut out of ditch.

RemArREs.—Records excellent for ordinary stages; good for estimated periods;
fair for high stages. Regulated by gates and spillways. Koolau Ditch diverts
water at 1,200 feet elevation from all streams from Makapipi to-Alo. No
diversions from ditch above station except from several spillways.

Daily and monthly discharge, tn million gallons, 1930-31
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64 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

HONOMANU STREAM NEAR KEANAE, MAUI

LocaTion.— Water-stage recorder 500 feet above Spreckels Ditch intake and trail
bridge and 3 miles by trail northwest of Upper Keanae.

DRAINAGE AREA.—3.3 square miles.

REcoRrDs AvaiLABLE.—November, 1913, to June, 1931.

ExTreEmMEs.—Maximum discharge during year, 940 million gallons a day or
1,450 second-feet Nov. 19 (gage height, 7.58 feet); minimum, 0.5 million
gallons a day or 0.8 second-foot Feb. 4.

1913-1931: Maximum discharge, 1,270 million gallons a day or 1,960
second-feet Dec. 18, 1929 (gage height, 9.25 feet); minimum, 0.08 million
gallons a day or 0.12 second-foot Ma:» 24, 1028,

Remarks.—Records good except those tor high stages, which are poor. No
diversions.

Daily and monthly discharge, in million gallons, 1930-31

July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan, | Feb. | Mar.
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ISLAND OF MATUI

HATPUAENA STREAM NEAR HUELO, MAUI

Locarion.—Water-stage recorder 200 feet above inflow of Spreckels Ditch
and 3% miles southeast of Kailua.

DRAINAGE AREA.—1.1 square miles.

REecorps AvaiLaBLE.—October, 1913, to June, 1931.

ExrrEMES.—Maximum discharge during year, 406 million gallons a day or 628
second-feet Nov. 6 (gage height, 5.12 feet); minimum, 1.2 million gallons &
day or 1.9 second-feet June 16.

1913-1931: Maximum discharge, 582 million gallons a day or 900 second-
feet Feb. 17, 1929 (gage heighi, 6.25 feet); minimum, 0.3 million gallons &
day or 0.5 second-foot frequently during December, 1919.

ReMArKS.—Records fair for ordinary stages and estimated periods; poor for
extremely high stages. . No diversions.

Daily and monthly discharge, in million gallons, 1930-31
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66 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

SPRECKELS DITCH AT HAIPUAENA, NEAR HUELO, MAUI

LocarioNn.—Water-stage recorder between Haipuaena and Puohokamoa Streams

on Spreckels Ditch trail, 8% miles southeast of Kailua.

RECORDS AvAlLABLE.—February, 1930, to June, 1931.
ExTrEMES.—Maximum discharge during year, 62 millions gallons a day or 96
second-feet Nov. 18 (gage height, 4.58 feet); no flow July 10, Nov. 18, 19,

when water was shut out of diten.

1930-31: Maximum discharge, that of Nov.

July 10, Nov. 18, 19, 1930.

18, 1930; minimum, that of

ReMArRks.—Records good except those for estimated periods, which are poor.

Regulated by gates and spillways.

Spreckels Ditch diverts from all streams

between Nuaailua and Kailua above Koolau Ditch east of Puohokamoa and
below Koolau Ditch west of Puohokamoa.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF MAUI 67

PUOHOKAMOA STREAM NEAR HUELO, MAUI

LocaTioN.—Water-stage recorder just above Spreckels Ditch inflow and trail
crossing and 3 miles southeast of Kailua.

DRAINAGE AREA.—2.6 square miles.

RECORDS AVAILABLE.—December, 1910, to June, 1931.

ExTrREMES.—Maximum discharge during year, 1,100 million gallons a day or
1,700 second-feet Nov. 18 (gage height, 7.88 feet); minimum, 1.6 million
gallons a day or 2.5 second-feet Feb. 6.

1910-1931: Maximum discharge, 1,100 million gallons a day or 1,700
second-feet Jan. 14, 1923, Nov. 18, 1930 (gage height, 7.88 feet); minimum,
0.1 million gallons a day or 0.2 second-foot Nov. 17, 1929.

RemAarks.—Records good for ordinary stages and estimated period; poor for
high stages. Kula pipe line diverts small amounts of water above station
at elevation 4,300 feet.

Daily and monthly discharge, in million gallons, 1930-31
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68 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

MANUEL LUIS DITCH AT PUOHOKAMOA GULCH, NEAR HUELO, MAUI

LocaTion.—Water-stage recorder in Puohokamoa Gulch at lower portal of tum
111<e1 between Haipuaena and Puchokamoa Streams, 3 miles southeast of

ailua.

RECORDS AvAILABLE.—December, 1917, to June, 1931.

ExTrEMES.—Maximum discharge during year, 42 million gallons a day or 65
second-feet Nov. 18 (gage height, 2.65 feet); minimum, 0.2 million gallons a
day or 0.3 second-foot Feb. 13.

1917-1931: Maximum discharge, 116 million gallons a day or 179 second-
feet Jan. 14, 1923 (gage height, 4.93 feet); minimum, 0.05 million gallons a:
day or 0.08 second-foot Mar. 3, 1920.

Remarks.—Records good for low stages; fair for medium and high stages.
Estimated periods poor. Manuel Luis Ditch is extension of Center Ditch
and picks up water at elevation of 500 feet between Kolea and Waikamoi
Streams. Regulated by gates.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND. OF MAUI 69

MANUEL LUIS DITCHWEST OF PUOHOKAMOA STREAM, NEAR HUELO, MAUI

TocATioN.—Water-stage recorder 500 feet below intake in Puohokamoa Stream
at lower portal of intake tunnel and 3 miles southeast of Kailua.

RECORDS AVAILABLE.—February, 1930, to June, 1931.

ExTREMES.—Maximum discharge during year, 82 million gallons a day or 127
second-feet Nov. 18 (gage height, 5.80 feet); minimum, 0.1 million gallons
a day or 0.2 second-foot Feb. 13.

1930-31: Maximum discharge, that of Nov. 18, 1930; minimum, that of
Feb. 13, 1931.

REMARKS.—Records fair except those for high and low stages and estimated
periods, which are poor. Manuel Luis Ditch is extension of Center Ditch
and picks up water at elevation of 500 feet between Kolea and Waikamoi
Streams. Regulated by gates.

Daily and monthly discharge, tn million gallons, 1930-31
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70 SURFACE WATER SUPPLY OF HAWAII, 1930—-1931

SPRECKELS DITCH AT WAHINEPEE, NEAR HUELO, MAUI

Locarion.—Water-stage recorder between Puohokamoa and Alo Streams, 1,000
feet below intake at Puohokamoa Gulch and 7 miles southeast of Kailua.

RECORDS AVAILABLE.—August, 1928, to June, 1931.

ExTrREMES.—Maximum discharge during period, 53 million gallons a day or 82
second-feet Nov. 18 (gage height, 4.00 feet); no flow Feb. 13.

1928-1931: Maximum discharge, 69 million gallons a day or 107 second-
feet Dec. 7, 1929 (gage height, 5.05 feet); no flow occasionally when water is
shut out of ditch.

Remarks.—Records good. Intake is on Puohokamoa Stream just below intake
of Koolau Ditch and for normal flows takes all water that passes Koolau
Ditch intake.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF MAUI

ALO STREAM NEAR HUELO, MAUI

LocATrioN.—Water-stage recorder just above Spreckels Ditch inflow and tran
crossing and 2% miles southeast of Kailua.

DRAINAGE AREA.—0.2 square mile.

RECORDS AVAILABLE.—December, 1910, to June, 1931.

ExTrEMES.—Maximum discharge during year, 1,600 million gallons a day or
2,480 second-feet Nov. 18 (gage height, 6.90 feet); minimum, 0.3 million
gallons a day or 0.5 second-foot June 15, 16.

1910-1931: Maximum discharge, that of Nov. 18, 1930; minimum, 0.3
irgllion gallons a day or 0.5 second-foot Nov. 10, 13, 15-17, 1930, June 15, 16,
31.

Remarks.—Records good for ordinary stages; poor for high stages. No diver-
sions.

Daily and monthly discharge, in million gallons, 1930-31
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72 SURFACE WATER SUPPLY OF HAWAII, 19301931

WAIKAMOI STREAM ABOVE WAILOA DITCH, NEAR HUELO, MAUI

LocarioN.—Water-stage recorder 500 feet above intake of Wailoa Ditch, a
quarter of a mile above Spreckels Ditch trail, and 2% miles southeast of
Kailua.

DRAINAGE AREA.—4.4 square miles.

RECORDS AVAILABLE.—January, 1922, to June, 1931.

ExTrEMEs.—Maximum discharge during year, 684 million gallons a day or
1,060 second-feet Nov. 18 (gage height, 6.95 feet); minimum, 1.0 million
gallons a day or 1.6 second-feet Feb. 4.

1922-1931: Maximum discharge, 1,360 million gallons a day or 2,100
second-feet Oct. 16, 1924 (gage height, 10.45 feet); minimum, 0.4 million
gallons a day or 0.6 second-foot Nov. 16, 1929.

ReMarks.—Records good for ordinary stages, fair for estimated periods, and
poor for high stages. Haleakala ranch and Kula pipe lines divert small
amounts of water above station.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF AAUI 73

KAAIEA STREAM NEAR HUELO, MAUI

Locarion.—Water-stage recorder 700 feet above Hamakua Ditch trail crossing
and 2 miles southeast of Kailua.

DrAINAGE AREA.—0.5 square mile.

RECORDS AVAILABLE.— December, 1921, to June, 1931.

ExtrEMES.—Maximum discharge during year, 2,300 million gallons a day or
3,560 second-feet Nov. 18 (gage height, 7.93 feet); minimum, 0.5 million
gallons a day or 0.8 second-foot Mar. 28.

1921-1931: Maximum discharge, that of Nov. 18, 1930; minimum, 0.3
ngllion gallons a day or 0.5 second-foot July 17, 1922, Mar. 22, 1927, Nov. 16,
1929.

ReMarks.—Records good for ordinary stages, fair for estimated periods, and
poor for high stages. No diversions.

Daily an i monthly discharge, in million gallons, 1930-31
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74 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

OOPUOLA STREAM NEAR HUELO, MAUI

Location.—Water-stage recorder between Kaaiea and Nailiilihaele Streams,
100 feet above Wailoa Ditch intake, 300 feet above ditch trail, and 4 miles
southeast of Huelo.

DRAINAGE AREA.—0.2 square mile.

RECORDS AvVAILABLE.—August, 1930, to June, 1931.

ExTrEMES.—Maximum discharge during period, 169 million gallons a day or
261 second-feet Nov. 18 (gage height, 4.24 feet); minimum, 0.1 million
gallons a day or 0.2 second-foot Mar. 28, 29

REmaREs.—Records good except those for very high stages, which are poor.
No diversions. Station established Aug. 22, 1930.

Daily and monthly discharge, in million gallons, 1930-81
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ISLAND OF MAUI 75

NAILIILIHAELE STREAM NEAR HUELO, MAUI

LocaTron.—Water-stage recorder 200 feet above Wailoa Ditch intake, 700 feet
above New Hamakua Ditch trail, and 1}% miles south of Kailua.

DRAINAGE AREA.—2.8 square miles.

RECORDS AVAILABLE.—October, 1913, to June, 1918; August, 1919, to June, 1931.

ExTrEMES.—Maximum discharge, 1,520 million gallons a day or 2,350 second-
feet Nov. 18 (gage height, 10.74 feet); minimum, 4.3 million gallons a day
or 6.6 second-feet Feb. 4-6.

1913-1918, 1919-1931: Maximum discharge, 1,800 million gallons a day
or 2,790 second-feet May 1, 1916 (gage height, 6. 3 feet) ; minimum discharge,
0.45 million gallons a day or 0.7 second-foot July 14, 1920.

REMARKS.—Records fair for ordinary stages; poor for estimated periods and
high stages. No diversions.

Daily and monthly discharge, in million gallons, 1930-31
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76 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

KAILUA STREAM NEAR HUELO, MAUI

Locarron.—Water-stage recorder just above Wailoa Ditch intake, 1% miles south-
west of Kailua and 2% miles south of Huelo.

DRAINAGE AREA.—3.0 square miles.

Recorps AvaiLasrLeE.—December, 1910, to June, 1918; July, 1919, to June, 193F.

ExrrEMES,—Maximum discharge during year, 3,390 million gallons_a day or
5,250 second-feet Nov. 18 (gage height, 8.61 feet); minimum, 1.3 million
gallons a day or 2.0 second-feet Feb. 4-6.

1910-1918, 1919-1931: Maximum discharge, that of Nov. 18, 1930; mini-

mum, 0.07 million gallons a day or 0.11 second-foot June 27, 1921.

Remarks.—Records good for ordinary stages; poor for high stages and estimated
periods. No diversions above station.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF MAUIL

HOOLAWALIILII STREAM NEAR HUELO, MAUI

LocATioN.—Water-stage recorder just above New Hamakua Ditch crossing,
2 miles west of Kailua, and 2 miles southwest of Huelo.

DrAINAGE AREA.—Not determined.

RECORDS AVAILABLE.—April, 1911, to June, 1931.

ExTrREMES.—Maximum discharge recorded during year, 578 million gallons a
day or 894 second-feet Nov. 18 (gage height, 6.74 feet); minimum, 1.4
million gallons a day or 2.2 second-feet June 16.

1911-1931: Maximum discharge, that of Nov. 18, 1930; minimum, 0.2
million gallons a day or 0.3 second-foot June 8, 1926.

Remarks.—Records good for ordinary stages, fair for estimated periods, and

poor for high stages. No diversions.

Daily and monthly discharge, in million gallons, 1930-31
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78 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

HOOLAWANUI STREAM NEAR HUELO, MAUI

LocarioNn.—Water-stage recorder just above intake of Wailoa Diteh, 2 miles
southwest of Huelo; elevation 1,240 feet.

DRAINAGE AREA.—Not determined.

RECORDS AvAILABLE.—December, 1910, to June, 1931.

ExTrEMES.—Maximum discharge during year, 584 million gallons a day or 904
second-feet Nov. 18 (gage height, 9.37 feet); minimum, 0.6 million gallons
a day or 0.9 second-foot Mar. 31.

1910-1931: Maximum discharge, that of Nov. 18, 1930; minimum, 0.15

million gallons a day or 0.23.second-foot Oct. .25, 1917.

ReMARES.—Records good for ordinary stages; fair for high stages and estimated
periods. No diversions.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF MAUI 79

HONOPOU STREAM NEAR HUELO, MAUI

LocarioN.—Water-stage recorder just above Wailoa Dilch crossing, 2% miles
southwest of Kailua, and 2} miles southwest of Huelo; elevation about
1,250 feet.

DRAINAGE AREA.—1.0 square miie.

RECORDS AVAILABLE.—December, 1910, to June, 1931.

ExTREMES.—Maximum discharge during year, 1,220 million gallons a day or
1,890 second-feet Nov. 18 (gage height, 7.28 feet); minimum, 0.3 million
gallons a day or 0.5'second-foot Feb. 4.

1910-1931: Maximum discharge, that of Nov. 18, 1930; minimum, 0.15
million gallons a day or 0.23 second-foot July 14, 1920.

ReMArKs.—Records good for ordinary stages; poor for high stages and estimated

periods. No diversions.

Daily and monthly discharge, in million gallons, 1930-31
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80 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

WAILOA DITCH AT HONOPOU, NEAR HUELO, MAUI

Locarion.—Water-stage recorder 100 feet below intake at Honopou Stream,
half a mile west of Lupi, and 21 miles west of Kailua. =9

REcorDs AvaiLABLE.—November, 1922, to June, 1931. =]

ExTrREMES.—Maximum discharge during year, 173 million gallons a day or 268
second-feet Nov. 23 (gage height, 5.77 feet); minimum, 28 million gallons a
day or 43 second-feet Jan. 28.

1922-1931: Maximum discharge, that of Nov. 23, 1930; minimum, 12.2

million gallons a day or 18.9 second-feet Jan. 13, 1927.

ReMArKs.—Records good except those estimated, which are fair. Wailoa Ditch
receives the water from Koolau Ditch at Alo and from all streams west of
Alo as far as Halehaku at elevation of about 1,200 feet.

Daily and monthly u.scharge, in million gallons, 1930-31

July 3 3 A 2, o . | Apr.
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160 158

162
154

166

Million gallons a day Total run-off

Month. ¥ = -
Maxi- Mini- Meaii +Million

gallons Acre-feet

4,430 | 13,600
14, 400
12, 500
11, 200
10, 600
10, 200

> Partly-estimated.




ISLAND OF MAUI 81

NEW HAMAKUA DITCH AT HONOPOU, NEAR HUELO, MAUI

LocaTioN.— Water-stage recorder 600 feet below Honopou Stream crossing, 15

® feet above tunnel portal, and 2% miles west of Kailua.

RECORDS AVAILABLE.—January, 1918, to June, 1931.

Ex1rEMES.—Maximum discharge during year, 126 million gallons a day or 195
s%cgléd-feet Nov. 17 (gage height, 5.34 feet); no flow when water is shut out
of ditch.

1918-1931: Maximum discharge, that of Nov. 17, 1930; no flow when
water is shut out of ditch.

Remarks.—Records good for ordinary stages, fair for high stages, poor for
estimated periods. New Hamakua Ditch diverts water from streams be-
tween Waikamoi and Halehaku, above Center and Lowrie Ditches. Regu-
lated by gates and spillways.

Daily and monthly discharge, in million gallons, 1930-31
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82 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

LOWRIE DITCH AT HONOPOU GULCH, NEAR HUELO, MAUI

LocaTioN.—Water-stage recorder a quarter of a mile below siphon across
Honopou Stream and 134 miles northwest of Kailua.

REcorDs AvaiLaBLE.—February, 1930, to June, 1931.

ExTrEMES.—Maximum discharge during year, 86 million gallons a day or 133
second-feet Nov. 18 (gage height, 5.45 feet); no flow Jan. 23-24.

1930-31: Maximum discharge, that of Nov. 18, 1930; no flow Jan. 23-24,

1931.

Remarks.—Record good except those estimated, which are poor. Lowrie Ditch
diverts water at elevation of 500 feet from all streams between Kailua and
Halehaku Streams. Regulated by gates.

Daily and monthly discharge, tn million gallons, 1930-31
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HAIKU DITCH AT KAPALALAEA GULCH, NEAR HUELO, MAUI

Location.—Water-stage recorder in open section of diteh just below tunnel
between Honopou and Kapalalaea Gulches and 1% miles northwest of Kailua.

RECORDS AVAILABLE.—February, 1930, to June, 1931.

ExTrEMES.—Maximum discharge during year, 110 million gallons a day or 170
second-feet Nov. 18 (gage height, 5.87 feet); no flow Nov. 26 to Dec. 1.

1930-31: Maximum discharge, that of Nov. 18, 1930; no flow Nov. 26

to Deec. 1, 1930.

Remarks.—Records good. Haiku Ditch diverts water at elevation of 250 feet
from all streams between Kailua Stream and Maliko Gulech. Regulated
by gates.

Daily and monthly discharge, in million gallons, 1930-31
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SURFACE WATER SUPPLY OF HAWAII, 1930—1931

ISLAND OF HAWAIIL

WAILUKU RIVER AT PUKAMAUI, NEAR HILO, HAWAIL

Locartion.—Water-stage recorder at Pukamaui, three-quarters of a mile above
Hilo Boarding School Ditch intake and 4 miles west of Hilo.
DRAINAGE AREA.—97.2 square miles.
RECORDS AVAILABLE.—April, 1923, to June, 1928; July, 1929, to June, 1931.
ExrTrEMES.—Maximum discharge during year unknown, owing to missing gage-
height record; no flow occasionally during year.
1923-1928, 1929-1931: Maximum discharge, 2,480 million gallons a day
or 3,840 second-feet June 30, 1926 (gage height, 14.50 feet); no flow when

stream dries up.

Remarks.—Records good for ordinary stages; poor for high stages and estimated
periods. Hilo Water Works diverts water for domestic use from pool at

control. Regulated by gate.

Daily and monthly discharge, tn million gallons, 1930-31
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ISLAND OF HAWAII 85

WAILUKU RIVER ABOVE HILO BOARDING SCHOOL DITCH INTAKE, NEAR HILO, HAWAIL

LocaTioN.—Water-stage recorder 1,000 feet above Hilo Boarding School Ditch
inftzﬂg(la, three-quarters of a mile west of Reservoir No. 1, and 4} miles west
of Hilo.

DRAINAGE AREA.—124.5 square miles.

RECORDS AVAILABLE.—July, 1928, to June, 1931.

ExtrEMES.—Maximum discharge during year unknown, owing to missing gage-~
height record; minimum, 1.6 million gallons a day or 2.5 second-feet Feb. 17.

1928-1931: Maximum discharge, 13,500 million gallons a day or 20,900
seconéi-feet Feb. 15, 1929 (gage height, 17.50 feet); minimum, that of Feb.
17, 1931.

Remarks.—Records good for ordinary stages; poor for high stages and estimated
periods. Hilo Water Works diverts about 1 million gallons a day from pool
at Pukamaui, three-quarters of a mile upstream. E

Daily and monthly discharge, in million gallons, 1930-31
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86 SURFACE WATER SUPPLY OF HAWAII, 1930-1931

KAPEHU STREAM AT PIIHONUA, NEAR HILO, HAWAII

LocaTrion.—Water-stage recorder at Piihonua, a quarter of a mile above con-
fluence withWailuku River and 3 miles west of Hilo.

DRAINAGE AREA.—4.9 square miles.

REcorDS AvAILABLE.—November, 1928, to June, 1931.
ExrrEMES.—Maximum discharge during year, 3,640 million gallons a day or
5,630 ‘second-feet Aug. 12 (gage height, 10.83 feet); minimum, 1.2 million

gallons a day or 1.9 second-feet Feb. 17.

1928-1931: Maximum discharge, that of Aug. 12, 1930; minimum, that

of Feb. 17, 1931.

ReEMARKS.—Records good for low and medium stages; poor for extremely high

stages and estimated periods. Small diversion above station for fluming

sugarcane.

Daily and monthly discharge, in million gallons, 1930-31
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ISLAND OF HAWAIIL

HONOLII STREAM NEAR HILO, HAWAIL

87

Locarion.—Water-stage recorder 500 feet above intake of Hilo Sugar Co.’s
upper ditch, 2 miles from end of Kaiwiki road, and 10 miles from Hilo.

DRAINAGE AREA.—8.3 square miles.

RECORDS AVATILABLE.—February, 1924, to June, 1931.
ExTrREMES.—Maximum discharge during year, 1,860 million gallons a day or
2,880 second-feet Aug. 11 (gage height, 12.50 feet); minimum, 0.6 million
gallons a day or 0.9 second-foot Feb. 13, 14.
1924-1931: Maximum discharge, 3,060 million gallons a day or 4,730
second-feet Nov. 21, 1924 (gage height, 16.5 feet; estimated from flood
marks) ; minimum, 0.1 million gallons a day or 0.2 second-foot Feb. 9, Apr.

14, 1926.

ReMARKS.—Records good for ordinary stages except those estimated, which are
poor. Records poor for high stages. No diversions above station.

Daily and monthly discharge, in million gallons, 1930-31
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88 SURFACE WATER SUPPLY OF HAWAII, 1930—1931

AWINI DITCH AT EAST HONOKANEIKI GULCH, NEAR NIULII, HAWAIL

Locarron.—Water-stage recorder on Awini Ditch at flume across East Hono-
kaneiki Gulch, 4% miles southeast of Niulii.

REcorps avarLaBrLe.—October, 1927, to June, 1931.

ExrrEMES.—Maximum discharge during year, 29 million gallons a day or 45
second-feet Nov. 18 (gage height, 3.60 feet); minimum, 2.3 million gallons
a day or 3.6 second-feet Mar. 31.

1927-1931: Maximum discharge, 32 million gallons a day or 50 second-
feet Dec. 28, 1927, Sept. 10, 1928 (gage height, 3.51 feet); no flow several
days in September, October, November, 1929.

Remarks.—Records fair. Awini Ditch diverts water at about 2,000 feet eleva-
tion from all streams between Waikaloa and Honokane. Regulated by
head gates and spillways.

I zily and monthly discharge, in million gallons, 1930-31
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ISLAND OF HAWAII 89

EAST HONOKANEIKI INTAKE TO AWINI DITCH AT EAST HONOKANEIKI GULCH, NEAR
NIULII, HAWAIL

LocaTioNn.— Water-stage recorder on intake tunnel delivering water from East
%OilIOkﬁpeiki Gulch to Awini Diteh on west side of gulch, 4% miles southeast
of Niulii.

Recorps AvaiLaBLE.—October, 1927, to June, 1931.

ExtrEMES.—Maximum discharge during year, 7.7 million gallons a day or 11.9
second-feet July 27, 28 (gage height, 1.34 feet); minimum, 0.4 million gallons
a day or 0.6 second-foot June 11-13.

1927-1931: Maximum discharge, 10.8 million gallons a day or 16.7 second-
feet Mar. 27, Apr. 2 (gage height, 1.35 feet); no flow several days during
September, October, November, 1929.

REmarks.—Records fair except those estimated, which are poor. Diverts water
from East Honokaneiki Gulch to Awini Diteh. All records from October,
1927, to June, 1930, are revised in this paper.

Daily discharge, in million gallons, 1927-1931
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Daily discharge, in million gallons, of East Honokaneiki intake to Awini Ditch at
East Honokaneiki Gulch, near Niulii, Hawaii, 1927-1931—Continued
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ISLAND OF HAWAII 91

Daily discharge, tn million gallons, of East Honokaneiki intake to Awini Ditch at
East Honokaneiks Gulch, near Niulit, Howaiz, 1927-1931—Continued
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92 SURFACE WATER SUPPLY OF HAWAII, 19301931

Monthly discharge, in million gallons, of East Honokaneiki intake to Awint Ditch
at East Honokaneiks Gulch, near Niuliz, Hawasi, 1927-1931
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ISLAND OF HAWAII 93

KOHALA DITCH AT POLOLU, NEAR NIULIT, HAWAIIL

LocaTioNn.—Water-stage recorder on open section of ditch in Pololu Valley just
below boundary between Bishop Estate land of Honokane and Territorial
laénlc\lI .o{“Pololu, 2% miles above mouth of Pololu Stream, and 4 miles south
of Niulii.

RECORDS AVAILABLE.—August, 1927, to June, 1931.

ExtrEMES.—Maximum discharge during year, 59 million gallons a day or 91
second-feet Apr. 1 (gage height, 3.82 feet); no flow Nov. 13 when water
was shut out of diteh.

1827—1931: Maximum discharge, that of Apr. 1, 1931; no flow Nov. 13,

ReMARKS.—Records fair. Regulated by head gates. Kohala Ditch receives
flow of Awini Ditch and diverts at elevation of about 1,200 feet from alk
streams west of Honokane.

Daily and monthly discharge, in million gallons, 1930-31
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94 SURFACE WATER SUPPLY OF HAWAII, 1930-1931

KEHENA DITCH NEAR KOHALA, HAWAIIL

Locarion.—Water-stage recorder at old Honokane Weir, near head of West
Branch of Honokanenui Gulch and 8% miles southeast of Kohala.

RECORDS AVAILABLE.—December, 1917, to November, 1919; April, 1928, to
June, 1931.

ExTrREMBS —Maximum discharge during year, 46 million gallons a day or 71
second-feet Apr. 20 (gage height, 1.14 feet); no flow for several days when
ditch was dry.

1917-1919, 1928-1931: Maximum discharge, 116 million gallons a day or
179 second-feet Mar. 25-27, 1930 (gage height, 2.04 feet); no flow when
ditch was dry.

RemARKS.—Records good. Regulated by several gates above station. Intake
on Honokanenui Stream 2 miles above station, at elevation of about 4,200
feet.

Daily and monthly discharge, in million gallons, 1930-81
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ISLAND OF HAWAII 95

MISCELLANEOUS MEASUREMENTS

Measurements of streams and ditches on the island of Hawaii at other than
regular gaging stations are listed below:

Miscellaneous discharge measurements on island of Hawaii, 1930-31

Discharge

Tributary to— Locality Million

S -
Second gallons

feet

Kohala Ditch-..| Honokane Weir._.

Pacific Ocean...
Kaimu Stream__ doce
Punalulu Stream.
Paopao Stream._ _
West Branch of
Paopao Stream.
Kukui Stream_..| Pacific Ocean
‘Waimaile do







A

Accuracy of data and computed results-

Acre-foot, definition of.

Aijea, Oahu, North Halawa Stream near.

Alo Stream near Huelo, Maui

Anahola Ditch above Kaneha Reservoir, near
Kealia, Kauai

Anshola River near Kealia, Kauai.

Awini Ditch at East Honokaneiki Gulch,
near Niulii, Hawaii.

discharge measurements of .

(o}

Computations, results of, accuracy of.
Control, definition of
Cooperation, record of.

Data, accuracy of.
explanation of.

East Honokaneiki intake to Awini Ditch at
Fast Honokaneiki Gulch, near
Niulii, Hawaii.
East Manoa Ditch near Honolulu, Oahu
Bast Wailuaiki Stream near Keanae, Maui.-
East Wailuanui Stream near Keanae, Maui.-
Eleele, Kauai, Gee Ditch near.
Hanapepe Ditch near.
Hanapepe River near.

G
Gee Ditch at makai siphon near Eleele, Kauai-
H

Haiku Ditch at Kapalalaea Gulch, neer
Huelo, Maui 4
Haipuaena Stream near Huelo, Mau
Halawa Stream near Halawa, Molokai
Hanalei, Kauai, Lumahai River near.
Waioli Stream near.
Hanalei River at elevation 625 feet, near
Hanalei, Kauai
Hanapepe Ditch at Koula, near Eleele, Kauai-
below intake near Eleele, Kauai
below makai siphon near Eleele, Kauai. -
Hanapepe River at Koula, near Eleele, Kauai-
at makai siphon near Eleele, Kauai
Hanawi Stream near Nahiku, Maui.
Hawaii, gaging-station records on.. .-

INDEX

Hilo, Hawaii, Honolii Stream near. .

Kapehu Stream near.

Wailuku River near.

Honokahau Stream near Honokahau, Maui.

Honokawai Ditch near Lahaina, Maui.

Honolii Stream near Hilo, Hawaii

Honolulu, Oahu, East Branch of Manoa
Stream near

East Manoa Ditch near

Kalihi Stream near-.

Moanalua Stream near

Nuuanu Stream near

Pukele Stream near- .

‘Waiomao Stream near.

‘West Branch of Manoa Stream near..
Honomanu Stream near Keanae, Maui
Honopou Stream near Huelo, Maui.. .
Hoolawaliilii Stream near Huelo, Maui
Hoolawanui Stream near Huelo, Maui.
Huelo, Maui, Alo Stream near. -

Haiku Ditch near

Haipuaena Stream near-

Honopou Stream near...-

Hoolawaliilii Stream nea:

Hoolawanui Stream near

Kaaiea Stream near- -

Kailua Stream near- -~

Lowrie Ditch near

Manuel Luis Ditch near

Nailiilihaele Stream near--

New Hamakua Ditch near

Oopuola Stream near.

Puohokamoa Stream near-

Spreckels Ditch near- .-

‘Waikamoi Stream near.

‘Wailoa Ditch near. -~

I

Investigations, authority for---

K

Kaaiea Stream near Huelo, Maui

Kahalawe Stream, Right Branch of, near
Kipahulu, Maui.

Kahapakai Stream, Molokai, discharge meas-
urements of

Kailua Stream near Huelo, Mau!

Kaimu Stream, Hawaii, discharge measure—

Kalaupapa, Molokai, Waihanau Stream

‘Waikolu Stream nea
Kalihi Stream near Honolulu, Oahu_ e

97
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Kamilaloa Stream, Molokai, discharge meas-
urements of - ...

Kanaha Ditch near Lihue, Kaual

Kanaha Stream above pipe-line intake near
Lahaina, Maui

Kapahi Ditch near Kealia, Kauai_

Kapaula Stream near Nahiku, Maui

Kapehu Stream at Piihonua, near Hilo,

Kauai, gaging-station records on
Kaukonahua Stream, Left Branch of North
Fork of, near Wahiawa, Oahu.__
Right Branch of North Fork of, near
‘Wahiawa, Oahu
Kawaikoi Stream near Waimea, Kauai
Kealia, Kauai, Anahola Ditch near
Anahola River near
Kapahi Ditch near
Keanae, Maui, East Wailuaiki Stream near .
East Wailuanui Stream near .
Honomanu Stream near-
Koolau Ditch near__.___
‘West Kopiliula Stream near__
‘West Wailuaiki Stream near_
West Wailuanui Stream near- -
Kehena Ditch near Kohala, Hawaii
Kekaha Ditch at Camp No. 1, near Wa:mea,

Kipahulu, Maui, Right Branch of Kahalawe
Stream near.

Koaie Stream at elevation 3,700 feet, near
Waimea, Kauai

Kohala, Hawaii, Kehena Ditch near.

Kohala Ditch at Pololu, near Niulii, Hawaii-

Kokee Ditch near Waimea, Kauai.

Koolau Ditch at Nahiku weir, near Nahiku,
Maui

near Keanae, Maui
Kukui Stream, Hawaii, discharge measure-

Lihue, Kauai, East Branch of North Fork of
Wailua River near.
Kanaha Ditch near.
North Fork of Wailua River near.
South Fork of Wailua River near.
Lowrie Ditch at Honopou Gulch, near Huelo,

Lumahai River near Hanalei, Kaual

M

Manoa Stream, East Branch of, near Hono-

Tl bt S SR i

‘West Branch of, near Honolulu, Oahu___

Manuel Luis Ditch at Puohokamoa Gulch,
near Huelo, Maui.

west of Puohokamoa Stream, near Huelo,

INDEX

Page

48
24

51
26
55

86

Million gallons, definition of.__
Moanalua Stream near Honolulu, Oahu
Molokai, gaging-station records on

N

Nsahiku, Maui, Hanawi Stream near-.
Kapaula Stream near
Koolau Ditch near.
‘Waiohue Stream nea
Nailiilihaele Stream near Huelo, Maui. .
New Hamakua Ditch at Honopou, near
Huelo, Maui b
Niulii, Hawaii, Awini Ditch near__
East Honokaneiki intake to wam Dltch

North Halawa Stream near Aiea, Oahu. =
Nuuanu Stream below Reservoir No. 2
wasteway, near Honolulu, Oahu.

(0]

Oahu, gaging-station records on
Olowalu Ditch near Olowalu, Maui.
Oopuola Stream near Huelo, Maui__

15

Pae Stream, Hawaii, discharge measurement

Paopao Stream, Hawaii, discharge measure-
MEnGOR IR col e, o e R
‘West Branch of, discharge measurement

Publications on stream flow, list of-
Puhawai Stream at Lualualei, near Wamnae,
Pukele Stream near Honolulu, Oahu_
Punalulu Stream, Hawaii, discharge measure-

at Wahinepe, near Huelo, Maui. .
Stage-discharge relation, definition of

Terms, definition of

‘Wahiawa, Oahu, Left Branch of North Fork

of Kaukonahua Stream near-...
Right Branch of North Fork of Kaukon-

ahua Stream near

Wahiawa mauka ditch, Oahu, discharge
measurement of :

Waiahulu Stream near Waimea, Kauai

‘Waialae River at elevation 3,700 feet, near
‘Waimea, Kauai

‘Waianae, Oahu, Puhawai Stream near-




Waihanau Stream, Molokai, discharge

measurements of
near Kalaupapa, Molokai
‘Waihii Stream, Molokai, discharge measure-

Waikolu Stream at pipe-line crossing near
Kalaupapa, Molokai
‘Waileia Stream, Molokai, discharge measure-
mentof o sool SO Lot st
‘Wailoa Ditch at Honopou, near Huelo, Maui.
Wailua River, East Branch of North Fork of,
near Lihue, Kauai.
North Fork of, at elevation 650 feet, near
Lihue, Kauai
South Fork of, near Lihue, Kauai
‘Wailuku River above Hilo Boarding School
Ditch intake, near Hilo, Hawaii.
at Pukamaui, near Hilo, Hawaii

INDEX

Page

48
47

Waimaile Stream, Hawaii, discharge measure-
ment of . -
Waimea, Kauai, Kawaikoi Stream near-
Kekaha Ditch near. .
Koaie Stream near
Kokee Ditch near_..._..
‘Waiahulu Stream near
Waialae River near_.
Waimea River below Kekaha Ditch intake,
near Waimea, Kauai
Waiohue Stream near Nahiku, Maui
Waioli Stream near Hanalei, Kauai.
Waiomao Stream above Pukele Stream, near
Honolulu, Oahu
West Kopiliula Stream near Keanae, Maui..
West Wailuaiki Stream near Keanae, Maui. .
West Wailuanui Stream near Keanae, Maui.
Work, division of..
scope of
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